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CHAPTER I 


SUMMARY 
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The purpose of this report is to present information on water 
and related land resources in the Sevier River Basin, Utah. The 
Basin contains 5,200,000 acres encompassing the Sevier River drain- 
aged sourn-central: Jtah, Lt 16170 miles lone, north’ to south, 
and 100 miles wide, east to west. The drainage, a closed basin 
within the Great Basin, terminates at Sevier Lake. Most of the area 
lies within the High Plateaus, except the northwest portion, which 
is in the Basin and Range province. 


The report identifies and recommends solutions for problems 
concerning the conservation and use of water and land within the 
Basin, and emphasizes opportunities for the development of these 
resources through the initiative of local sponsors. It also pro- 
vides information to plan programs of the U. S. Department of 
Agriculture, other Federal agencies, and the State of Utah, and 
provides a basis for more effective coordination between these 
agencies, 


Although land resources were studied, they were examined pri- 
marily as they relate to water, and this study focuses on water 
resources and analyzes their importance to the economic development 
of the Sevier River Basin. Available secondary data supplemented 
by field surveys were used in the study and findings suggest that 
many opportunities for individual and group improvement practices 
exist which will contribute to the overall development of the water 


and related land resources, However, additional investigations 
of practices and projects suggested by the study will be required 
for detailed planning in the future, 


It is recognized that social, institutional, legislative, and 
economic considerations may impede some recommended developments, 
strengthen the interest of others, or establish the need for addi- 
tional studies beyond the scope of this report. These considerations 
are treated only to the extent of reasonably evaluating the impact of 
the recommendations and their capability of meeting demands, 


Although investigations were carried out within the framework of 
existing water rights and developments, some projects investigated 
either contemplate or will definitely require exchange and purchase 
agreements to make them feasible. 
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The development of new projects and the acceleration of existing pro- 
grams are needed to make more efficient use of resources. This will re- 
quire financial and technical help from many sources. Range and cropland 
management, floodwater and sediment control, soil stabilization, and more 
efficient use of water and land resources are all needed to solve primary 
and interrelated problems within the Sevier River Basin. 


Heavy to excessive erosion is found on 20 percent (1,040,000 acres) 
of the area. Annual sediment yields are 1.0 acre-foot per square mile in 
several small problem areas and over 2.0 acre-feet per square mile in some 
other areas. General sediment yield is less than 1.0 acre-foot per square 
mile. 


There are root-zone water shortages of 77,830 acre-feet, reflecting 
irrigation needs of 240,780 acre-feet at the point of diversion at present 
efficiencies. Nearly 18,000 acres of rotated cropland need drainage facil- 
ities. There are 1,480 total miles of irrigation canals of which 380 miles 
or over one-fourth are in poor condition (losses over 6 percent per mile). 
Water quality is a serious problem in the lower reaches of the river. 


Low per capita income and an increase in the average age of the work 
force indicate a declining economy. Stabilization and enhancement of the 
agricultural economy is a primary economic need. Economic expansion should 
be encouraged to provide employment for the younger generation. 


Development of recreation facilities, both public and private, is ur- 
gently needed. Present demands even now exceed the supply in many areas. 


eo Ne DeleNeG seen eN DAG. ON) Cal UsSile OeNtS 
DEVELOPMENT POTENTIAL 


Acceleration of current programs of the U. S. Department of 
Agriculture potentially could solve many of the water and related land 
resource problems within the Sevier River Basin. Development potential 
on National Forest and other forested lands include land treatment mea- 
sures on 285,600 acres and range improvement on 225,175 acres. Watershed 
improvement will help alleviate erosion, floodwater, and sedimentation 
problems. Development of recreation facilities and improved grazing 
resources will stimulate the local economy. Although recreation is ex- 
pected to increase 8 times by the year 2020, there is sufficient poten- 
tial to meet this demand. 
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Land leveling or sprinkling on 172,000 acres of cropland, ditch lin- 
ing on 156,000 acres, and regulating reservoirs to serve 15,300 acres are 
needed to solve on-farm water management problems. The installation of 
recommended on-farm improvement practices would increase the average 
on-farm irrigation efficiency by 6 percent and the overall water-use 
efficiency by 4 percent. Diversion requirement for presently irri- 
gated lands would be reduced by 25,100 acre-feet. 


With the development of both on-farm and off-farm improvement prac- 
tices, an additional 70,000 acres of irrigable lands under the present 
irrigation systems could be provided with a full water supply in addi- 
tion to presently irrigated lands. Water salvage projects on wet areas 
could provide 215,000 acre-feet of additional irrigation water. A 10 
percent increase in the irrigation distribution system efficiencies 
would eliminate the existing irrigation water deficit. 


There are about 5,470,000 acre-feet of water stored in the upper 200 
feet of alluvium in 9 major underground reservoirs. Potentially, this 
is one of the best water management tools available. In addition, feasi- 
ble sitesexist for 79,000 acre-feet of surface storage for better water 
management. 


SOLUTIONS 


Agencies of the U. S. Department of Agriculture, other Federal agen- 
cies, and private land owners are helping to alleviate many problems 
related to the conservation and best use of water and land resources, 
There are many opportunities to accelerate these programs in solving 
Basin problems. 


Findings suggest that 12 potential PL-566 watershed projects will 
be feasible within the next 10-15 years. An additional 10 will be feasi- 
ble in the more distant future. These projects will help solve water 
management and soil stabilization problems, reduce flood damages, and 
improve related management facilities. They will provide better water- 
shed conditions, create additional recreation facilities, and increase 
available irrigation water supplies. 


Many problems can be solved through individual and group action, 


but the best use of all resources will require development of the Basin 
as a unit under a coordinated and cooperative program. 
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IMPACTS 


The impact of the proposed programs and projects will be felt in 
every phase of activity throughout the Sevier River Basin. Grazing 
management and allotments will be altered. Vegetative manipulation 
and cropping pattern changes will increase the water available for irri- 
gation or other uses and permit exchange and transfer of water rights. 
Although more efficient use of water will likely reduce downstream-flow 
patterns, these effects could be offset by water-saving projects. Land 
resources will be conserved through floodwater and sediment control and 
soil stabilization. 


The development of on-farm improvement practices on presently irri- 
gated lands would result in annual direct agricultural benefits of 
$1,588,000 with amortized annual costs of $1,106,000. Income available 
to farm operators would be increased by $482,000 annually. In addition, 
considerable secondary benefits would also accrue to the local people. 


With the development of all on-farm and off-farm resources and the 
irrigation of irrigable lands under the present irrigation systems, there 
will be $4,924,000 in direct agricultural benefits with $1,573,000 amor- 
tized annual on-farm costs. Farmers would have available $3,351,600 
additional income to offset the off-farm development costs to obtain the 
additional irrigation water necessary to provide a full water supply. 


Development programs on National Forest and other forested lands 
will reduce sediment, floodflows and provide increased grazing capacity 
valued at $444,700 annually. In addition, recreation developments will 
accommodate 6,343,000 visitor days annually--over 8 times present day use. 


CHAPTER Il 
INTRODUCTION 
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The Sevier River Basin is a major landlocked drainage of the Great 
Basin located in south-central Utah (Map 1). It is bounded on the east 
and south by the Colorado River Basin, on the west by the Beaver River 
Basin, and on the north by the Great Salt Lake Basin. The Sevier River 
once terminated in prehistoric Lake Bonneville near the town of Gunnison 
and more recently discharged perennially into Sevier Lake. Irrigation 
developments since the turn of the century have depleted the river until 
the only water now reaching Sevier Lake is occasional flood flows, drain- 
age effluent, and groundwater. Sevier Lake has now become an ephemeral 
playa of sparse salt-tolerant vegetation and evaporation basins which con- 
sume the remains of the River system. 


The Basin contains 5,200,000 acres and includes portions of Garfield, 
Iron, Juab, Kane, Millard, Piute, Sanpete, Sevier, and Tooele Counties. 
Fifty percent of the area is mountainous and yields most of the water 
for irrigation. The irrigated crop and wetland areas represent about 
10 percent. On the remaining valley and desert rangeland, precipitation 
either evaporates or is consumptively used by vegetation. 


Mountain ranges trend in a southwesterly-northeasterly direction. 
Most of these are plateaus, but there are some basin and range types in 
the northwest portion. Valleys are relatively long and narrow except 
where the river breaks into the Sevier Desert. Elevations range from 
4550 feet to wl2,173yfeet. 


The climate is semiarid with precipitation ranging from 6.4 to 13.0 
inches in the valleys to over 40 inches in the highest mountains. Cold 
winters and generally mild summers result in growing seasons which vary 
Eromelsudays mt oul/S days. 


Thespopiulatwon in 1960 was me U,08s sae The anhabitants reside mostly 
in small farming communities of which Richfield, with a population of 
neanlyees U0 ,sisslarcest. eihe Basin@is primarily an agricultural area 
with few mining or manufacturing interests Recreation, however, is be- 
coming increasingly important and will continue to influence the area's 
economy in the years to come. 
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During the last 25 years, the Sevier River has experienced a reduc- 
tion in runoff similar to most streams in the Pacific Southwest. This 
has been caused largely by changing precipitation patterns. As a result, 
many irrigation companies have proposed improvement programs in order to 
conserve their irrigation water supplies. Some of these water and re- 
lated land resource improvement projects have been completed; however, 
there remains a large resource potential. The failure to complete more 
projects is not because the people lack desire or do not need the water, 
since they are short of irrigation water, but because of the peculiar 
situation where further development has, or is feared to have, an impact 
on other established irrigation water rights. Lacking information about 
the effects of the proposed developments, downstream water users resist 
these changes in order to protect their water supply. Their efforts 
often are carried into courts of law. 


Low economic returns, along with a declining population, have made 
the people aware of the need to overcome water related problems through 
coordinated resource development. This indicated the need for a study 
that would investigate all aspects of these resource problems and recom- 
mend solutions to them, 
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In 1956, water users and representatives of Federal, State and local 
agencies began a comprehensive review of water and related land resource 
problems. After many meetings and after several somewhat unrelated but 
important work programs had been started, the Sevier River Study Group 
requested that a "framework plan'' be formulated for the coordinated de- 
velopment of water and related land resources. The Governor of Utah, in 
response, made a formal request for assistance from the United States 
Department of Agriculture. 


Participation by the U. S. Department of Agriculture was authorized 
under provisions of Section 6 of the Watershed Protection and Flood Pre- 
vention Act (Public Law 566, 83rd Congress, 68 Statute 666 as amended). 
This Act authorized the Department of Agriculture to cooperate with other 
Federal, State, and local agencies in making investigations and surveys 
of river basins as a basis for the development of coordinated programs, 


The State of Utah assigned the State Engineer to carry out the State's 
responsibilities both for assisting in the study and for aiding coordination 
between other Federal and State agencies. 


Work was coordinated by a Field Advisory Committee representing the 
Soil Conservation Service, the Forest Service, and the Economic Research 
The study was accomplished by a Field Party composed of techni- 
cians from these parent agencies. 


Service. 


Federal, State, and local organizations have contributed to the study 
by providing counsel, donating information, and participating in public 


meetings. 


Their cooperation and help is gratefully acknowledged. 
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Irrigation Companies and Associations 
Municipalities 
Sevier Water Users Association, Inc. 
Soil Conservation Districts 
Water Conservancy Districts 


State 


State of Utah Forestry and Fire Control 
University of Utah 
Utah Department 
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of Natural Resources 
Fish and Game 

Parks and Recreation 
State Lands 

Water Resources 
Water Rights 


Division of Health 
Division of Travel Development 
Geological and Mineralogical Survey 
State Department of Agriculture 
State Department of Highways 
State University 
Agricultural Experiment Station 
Engineering Experiment Station 
Extension Services 
Utah Water Research Laboratory 
Utah State Soil Conservation Committee 


Department of Agriculture 


Agricultural Research Service 
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Signifi- 


Agricultural Stabilization and Conservation Service 
Economic Research Service 

Farmers Home Administration 

Federal Extension Service 

Forest Service 

Rural Electrification Administration 

Soil Conservation Service 


U. S. Department of the Army 
Corps of Engineers 


U. S. Department of Commerce 
Census Bureau 
Environmental Sciences Service Adminstration 
Environmental Data Service 
Weather Bureau 


U. S. Department of Interior 
Bureau of Land Management 
Bureau of Reclamation 
Bureau of Sport Fisheries and Wildlife 
Geological Survey 


U. S, Department of Transportation 
Bureau of Public Roads 
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The objectives of the study were to inventory water and related land 
resources within the Sevier River Basin, to define the problems and needs 
confronting this area, and to determine what opportunities exist to develop 
the Basin's full potential. 


Problems are defined as inadequacies in the use and preservation of 
water and related land resources. Both physical and monetary values were 
used to identify the problems which represent present instead of future 
conditions. The problems are identified by describing their causes, by 
analyzing their extent and frequency, and by estimating their economic and 
social consequences. It is recognized that there is competition between 
users for available resources and problems in which a conflict of interests 
exist are identified. 


Needs are defined as conditions requiring relief or as something desir- 
able or useful. Needs may be present or projected and are based on problems 
and projected economic activity and its effect on resource use and quality. 
Resource needs are identified regardless of competing or conflicting uses. 


=n Ol 


Opportunities are defined as the capability to manage or develop 
resources to alleviate the needs and problems associated with water and 
related land use. Multiple-use programs and value judgments between 
alternative uses are reflected in development opportunities. Both pres- 
ent resource conditions and projected demand are considered. 


Programs of the U. S,. Department of Agriculture and the State of 
Utah were emphasized in meeting objective. Emphasis was placed on water- 
shed investigations to determine where PL-566 projects were feasible and 
what their inter-watershed effects would be. 
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The study was a reconnaissance investigation of the water resources, 
including source, distribution, and use; land resources, including data 
on soils and vegetation; and economic resources, including interaction 
among all resources available for development. Water was recognized as 
the limiting resource, and its availability was considered in identifying 
and evaluating improvement opportunities. 


The Basin was divided into 35 watersheds which were grouped into 6 
hydrologic sub-basins (Map 2). Four economic areas were delineated using 
both watershed and county boundary lines. Map 12 showing the location of 
the economic areas is shown on pagel02. Most data collected were pro- 
cessed and tabulated for each watershed and then assembled by sub-basins 
or economic areas for analysis. Sub-basins were generally the smallest 
areas where hydrologic date were available to balance inflow-use-outflow 
studies. Economic Areas represented the different agricultural situa- 
tions. 


The study consisted mostly of an accumulation and evaluation of pre- 
viously recorded data, both published and unpublished, much of which was 
furnished by other cooperating agencies. Unless otherwise indicated in 
the report, all data is based on the 1931-60 average. Other information 
was obtained through consultation with local, public, and private offi- 
cials and reconnaissance surveys by Economic Research Service, Forest 
Service, and Soil Conservation Service specialists. Limited studies were 
made to hather basic information that was not otherwise available. Most 
basic data will be published in appendices. 
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This report can be used as a guide to the coordinated development 
of the Sevier River Basin resources. It will provide knowledge of areas 
where efforts should be concentrated, where priorities should be estab- 
lished, and where the best potential resource development lies. 


This report identifies potential Watershed Protection and Flood 
Prevention projects. It explains the possibilities of a Basin-wide 
coordinated development program. The information presented will help 
establish priorities and will accelerate operational programs of the 
U. S. Department of Agriculture and the State of Utah and will stimulate 
development of Soil Conservation District programs. [It will provide valu- 
able information on water and related land resources to managers of 
Federal, State, and private lands, and to the general public. 


CHAPTER Il 
NATURAL RESOURCES OF THE BASIN 


In this section, the natural resources of the Sevier River Basin are 
described in both qualitative and quantitative terms. Those features 
which are most important to the water and related land resource develop- 
ment of the Basin are stressed. Specifically included in the discussion 
are climate; land resources, including physiography, geology, soils, veg- 
etation, and land status and use; water resources, including surface and 
groundwater use and management; wildlife; and recreation. 


Cale te Masoods 


Within the Sevier River Basin, average monthly valley precipitation 
(Map 3) is distributed nearly equal during the year although precipita- 
tion during the winter is greater in the northern part of the Basin while 
during the summer it is greater in the southern. Precipitation ranges up 
to a maximum of 40 inches annually at the highest elevations with the ma- 
jor portion falling in winter. The effect of northern winter storm paths 
is shown by a 6-inch greater annual precipitation in the northern portion. 
The snow course information plotted in Figure 1 indicates, however, a de- 
clining trend in winter precipitation. Since 1939, the 5-year trend av- 
erage precipitation on 21 courses within or near the Basin has dropped 
from over 16 inches to less than 11 inches. 
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The climate of the cropland area varies from semiarid to arid. 
Average annual precipitation on irrigated land varies from 13.0 inches 
at Levan and Tropic to 6.4 inches at Delta. Annual extremes at Levan 
were 7.20 inches during 1931 and 26.22 inches during 1895, and at 
Deseret were 3.08 inches during 1956 and 11.33 inches during 1915. The 
uncertainty or precipitation is further illustrated by the monthly ex- 
tremes. Both Levan and Deseret have experienced several months without 
precipitation and maximums of 7.18 inches during May 1895, at Levan and 
3.99 inches during October 1946, at Deseret. 


Mean annual temperatures vary from 42.3° F at Hatch to 52.4° F at 
Oak City. Hatch has the coldest winters with a January mean of 21.6° F 
while Holden is the warmest in summer with a July mean of 77.99 F. The 
hottest temperature recorded at a valley weather station was 111° F at 
Mount Pleasant while the coldest was -40° F at Scipio. Frost-free per- 
iods vary from 98 days (June 8 to September 14) at Panguitch to 178 days 
(Aprile 767 tomOctoper=21)"at Oak City® 


Annual water surface evaporation in the irrigated areas varies from 
62 inches in Watershed B-7 (Delta) to 49 inches in Sub-basins E and F. 
The average rate is 54 inches per year (Map 3). 


Prevailing winds are from the southwest. Average wind movement is 
greatest during May at 80 miles per day in all areas except for the 
Delta area where it is 120 miles per day. Values drop to half these 
amounts during midwinter. 


Pee vee Rene OsUe Re Cor § 


GEOLOGY AND PHYSIOGRAPHY 


The Sevier River Basin has been covered seven times by marine 
seas and once by a great system of freshwater lakes. It has been 
an enormous and probably majestic highland, as well as a humid, sub- 
tropical area dotted with swamps, and once it was a vast desert cov- 
ered by sand dunes. The Basin now contains some of the outstanding 
physiographic and geologic features in Utah. The panoramic scenery 
extends from the broad expanse and sheer cliffs of the Markagunt and 
Paunsaugunt Plateaus, along the lofty Tushar Mountains, through the 
high mountain valleys of the Sevier, and past the Wasatch monocline 
to the Sevier Desert and her serrated mountain ranges. The "back- 
bone" or Wasatch Line, a portion of which runs northeasterly from the 
Markagunt Plateau to Mt. Nebo, roughly divides the area into the High 
Plateaus (highest in North America) on the east, and the Basin and 
Range Province on the west. 
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Irrigated mountain valleys lie between 5,000 and 7,500 feet above 
sea level while most of the Sevier Desert area is between 4,550 and 
5,000 feet high. The old riverbed leading from the Sevier Desert to 
the Great Salt Lake is 4,630 feet. The highest point is Delano Peak 
in the Tushar Mountains at 12,173 feet. There are 12 other peaks 
above 11,000 feet. 


The fall of the Sevier River is 2,450 feet from its confluence 
with Asay Creek to the Basin boundary, a distance of 230 miles. Aver- 
age fall is 11 feet per mile, varying from 3 feet per mile near Delta 
to 23.4 feet per mile through Marysvale Canyon. 


Headwaters of the Sevier River rise in the Markagunt and Paunsau- 
gunt Plateaus which form the south boundary. The Awapa, Sevier, Fish 
Lake, Wasatch and Gunnison Plateaus are important landmarks. The 
Tushars, described by Dutton as "'a composite structure, its northern 
half being a wild bristling cordillera of grand dimensions and alti- 
tudes, crowned with snow peaks, while the south half is conspicuously 
tabular,'' (7) the lower Valley Mountains, Sheeprock Range, Canyon Range 
and Pavant Range, ''a curious admixture of plateau and sierra" (7) com- 
plete the majestic array of the sentinels of the Sevier. 


Each plateau and mountain range has its own character, influenc- 
ing the hydrologic history. Throughout the length of the Sevier River, 
evidence of past erosion and deposition cycles is left in the form of 
piedmont benches and terraces. Erosion has produced the spectacle of 
Bryce Canyon National Park and Cedar Breaks National Monument. Where 
the Sevier River emerges into the Sevier Desert, a vast delta has been 
molded under the influence of ancient Lake Bonneville where lake-bottom 
features and wave-cut benches and terraces along high waterlines are 
evident. 


Prior to Lake Bonneville, geologic blocks across the drainage of 
the Sevier River formed Panguitch Valley, Circle Valley, Sevier Valley, 
and Mills Valley. Several hundred feet of alluvium was deposited in 
these valleys providing large underground reservoirs. 


All eras of geologic time are represented (Map 4), but most of the 
area is covered by either Tertiary volcanics or Jurassic, Cretaceous, 
Tertiary, or Quaternary sediments. Tertiary rocks are the dominant 
strata of the consolidated sediments. It was not until the volcanism 
and faulting of the Tertiary that the present landscape started to 
form. The Tertiary volcanics are extrusive rocks which occupy the 
boundary between the Colorado Plateau and the Basin and Range Provinces. 
They extend from near Panguitch Lake on the south to the Sevier and 
Fish Lake Plateaus on the north. Three distinct periods are repre- 
sented with an aggregate thickness of about 9,000 feet. 


Uplifting of the plateaus with subsequent erosion has carved these 
blocks to their present profiles and has created the erosional escarp- 
ments now in evidence. Quaternary basalts, some probably only one- 
thousand years old, are found on the Markagunt and Paunsaugunt Plateaus 
and in the Sevier Desert. 


The bedrock of the interior valleys of western Utah have been 
buried by sediments over a mile deep in places. Glaciers and Pliocene 
Lake Bonneville have left their marks, but have only slightly altered 
the overall landscape. Even the volcanic eruptions and faulting of the 
last few thousand years, although enormous and earth rending locally, 
have not made widespread changes. 


The Wasatch monocline, with a maximum displacement of more than 
8,.00iteet, is *thetone majortfolds Two major normal) faults,~the Sevier 
and the Paunsaugunt, trend northeasterly. The Sevier fault extends 
from Arizona through Sevier Valley and probably into Sanpete Valley, 
and the Paunsaugunt fault runs from northern Arizona, past Bryce Canyon, 
and through Grass Valley. Maximum displacement of these faults, down- 
thrown on the west, is about 2,000 feet, although there is considerable 
variation within short distances. Major thrust faults are located in 
the Pavant and Gunnison Plateaus and the Canyon Range. 


MINERALS 


Minerals include numerous deposits of hydrocarbons, metallic and 
nonmetallic minerals, and other associated materials. Most of the 
deposits are noncommercial at present. The first settlers developed 
those materials that were accessible and necessary to their subsis- 
tence. Later they turned to mining some of the more marketable depos- 
its. Metallic minerals include antimony, beryllium, copper, gold, iron, 
lead, manganese, molybdenum, mercury, silver, thorium, uranium, vana- 
dium, and zinc. 


Nonmetallic minerals and materials include alunite, barite, build- 
ing stone, clays, diatomacious earth, fluorite, gems, gypsum, limestone, 
salt, sand and gravel, silica and volcanic cinders. 


Mineral fuels include coal, oil, and gas. These are generally lo- 
cated in the more recent depositions, but exploration has not completely 
defined these fields. 


The Wah Wah-Tushar mineral belt and Deep Creek-Tintic mineral belt 
cross through the south-central and northern areas, respectively. These 
zones of weakness include most of the ore producing areas. 
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NATURAL FEATURES 


Extreme changes in elevation, brilliantly colored rock formations, 
and climatic variations from semideserts to alpine forests, are all nat- 


ural features which make the Sevier River Basin a pleasant area in which 
LOmiive Or visit. 


Skyline Drive, which follows the divide between the Colorado and 
San Pitch Rivers, affords travelers a scenic vista of aspen groves, mea- 
dows, and pines. There are natural high-mountain lakes, which although 
generally small, attract many fishermen, campers and sightseers. In the 
valleys, the diversion of irrigation water has created green, cultivated 
cropland which contrasts beautifully with the wild, arid surroundings. 


The bold tabular relief throughout most of the area is modified 
occasionally by volcanic flows. Dominant features are the cliffs and 
canyons carved through the ages by vast upheavals of the earth's crust 
and tumultuous streams carving their way to their rest. 


The pink Tertiary cliffs of the Markagunt and Paunsaugunt Plateaus 
are described by Dutton: 


Even to the mere tourist there are few panoramas so broad and 
grand; but to the geologist there comes with all the visible 
grandeur a deep significance. The radius of vision is 80 to 
100 miles. We stand upon the great cliffs of Tertiary beds 
which meanders to the eastward till lost in the distance, 
sculptered into strange and even startling forms, and lit up 
with colors so rich and glowing that they awaken enthusiasm 
in the most apathetic 4 2... To the ‘southwest the Basin 
Ranges toss up their angry waves in characteristic confusion, 
sierra behind sierra, till the hazy distance hides them as 
with a (vedi. C7) 


From these colorful borders, one is led down the gentle slopes of the 
plateaus with their ponds and lakes fed by cool mountain springs, through 
forests of pine and aspen to the river valleys below and onto the vast 
delta built by the Sevier River and then into the simmering desert with 
its barren mountains and vast expanse; here the river dissipates into 
nothing. 
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High mountain lands and valley farms provide cooperative 
agricultural benefits. 
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SOILS 


The soils were mapped into 194 associations on the basis of parent 
material, capability, stability, slope, aspect, climate, texture, water- 
holding ability, present vegetative cover and potential usefulness. 
These Associations were grouped into six Soil Association Zones, which 
are shown in Table 1 along with major water surfaces and on Map 5. (27) 


TABLE 1.--Soil Association Zone areas, Sevier River Basin 
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DESERT ZONE 


The Desert Zone soils are located within the lowest precipitation 
and elevation zones. Mean annual precipitation ranges from 6 to 10 
inches and elevations vary from 4,550 to 5,800 feet. Slopes are dom- 
dnantly O oto 2 *percent, but range to 50 percent in hilly aréas. This 
region includes a wide range of soils occurring on lake terraces, lake 
bottoms, alluvial fansyVand flood plains. “It “also imclides “desert 
mountain ranges and a few small, hilly basalt areas. Most of the soils 
are derived from mixed alluvium and there are large areas of deep Tor- 
ripsamments with wind-formed sand dunes up to 15 feet in height. 


Deep Natrargids are common with thin, light colored, medium tex- 
tured A2 horizons and moderately fine to fine textured B horizons. The 
C horizons range from moderately coarse to moderately fine with some lo- 
cal areas underlain by gravel. They are strongly calcareous and strong- 
ly to very strongly saline-alkali. 


The Haplaquepts show poor drainage characteristics. Some have 
been drained, but there are many large areas of declining water supply 
where the water tables have dropped below 6 feet at present. The Hap- 
laquepts and Torrifluvents range in texture with fine and moderately 
fine textured soils being most common. They are strongly calcareous 
and moderately to strongly alkaline. Irrigated soils are moderately 
saline and nonirrigated areas are strongly saline. 


Calciorthids occur on the older alluvial fans. They are moderate- 
ly fine to moderately coarse textured, with strong lime horizons at 8 
to 15 inches. Some areas have a water table within 60 inches while 
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SEMIDESERT ZONE 


The Semidesert Zone has elevations which vary from 5,000 to 7,500 
feet and mean annual precipitation which ranges from 8 to 12 inches. 
Within this zone there are three broad groups of soils: Those that oc- 
Cun in valleys,,on alluvial fans; or “in hilly areas. In the hilly areas 
both shallow and gravelly soils are present. Parent material consists 
of sandstone, limestone, shale, and basic and intermediate igneous rocks. 


Torrifluvents are the dominant soils in the valleys. These soils 
are deep and are dominantly moderately fine and medium textured. Slopes 
are | yto 3S percent, but range to 6 percent. 


Calciorthids and Torrifluvents are dominant on the alluvial fans. 
They are medium to moderately coarse and are underlain by a gravelly or 
cobbiy "soil matrix, ustally between 10 and 30 inches thick. Gravel and 
cobbles occur on the surface at some locations. Calciorthids are 
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prevalent with strong lime horizons at 10 to 20 inches. Slopes are 2 to 
10 percent, but range to 15 percent at some locations. 


Hilly areas have Lithic Torriorthents, Calciorthids, Torrifluvents, 
and rock outcrops. Lithic Torriorthents have 5 to 20 inches of moder- 
ately coarse to moderately fine textured soil over bedrock. Slopes are 
5 to 60 percent. Calciorthids and Torrifluvents are similar to the fan 
soils except they occur on rolling hills on slopes of 10 to 40 percent. 
Rock outcrops are common. 


WETLAND ZONE 


The Wetland Zone consists of deep, poorly drained soils. Eleva- 
tions range from 4,600 to 8,000 feet. These soils are found in allu- 
vium from a wide range of parent material and occur in valley bottoms 
and on river flood plains. Mean annual precipitation is from 6 to 12 
inches. 


Wetlands contain Haplaquept, Calciaquoll, and Haplaquoll soil 
groups. Soils range from moderately coarse to fine textured. They are 
mottled or gleyed and generally have a high water table between the 
surface and 40 inches. 


UPLAND ZONE 


The Upland Zone includes Argiustolls, Argixerolls, Haploustolls, 
Haploxerolls, Calciustolls, Calcixerolls, Lithic Haploustolls, and Li- 
thic Haploxerolls. Parent materials are sandstone, limestone, shale, 
and basic and intermediate igneous rocks. 


Elevations range from 5,000 to 8,000 feet. Slopes are dominantly 
from 3 to 30 percent, but range up to 70 percent. Precipitation is 12 
to 18 inches. The soils are usually moist, but are dry for 90 cumula- 
tive days or more in most years in some sub-horizons between 7 and 20 
inches. 


Argiustolls and Argixerolls are most common. They are deep, have 
medium textured A horizons, moderately fine to fine textured B horizons 
and moderately coarse to moderately fine C horizons. Strong lime hori- 
zons are usually between 15 and 30 inches. More than 50 percent of 
these soils have coarse fragments in the profile. They occur on allu- 
vial fans and mountain slopes. 


The Haploxerolls usually occur on the lower fans and in the allu- 
vial valleys. They are deep and range from moderately coarse to mod- 
erately fine textured. Some soils have gravels or cobbles in the pro- 
file. 
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The Calciorthids are medium or moderately fine textured and are 
usually gravelly or cobbly. Stony lime horizons occur at 12 to 24 
inches, They are on the higher fans, ridge tops. and in the hilly areas. 


The Lithic Torriorthents occur on the ridge tops and in the rough 
broken areas with 5 to 20 inches of soil over bedrock and are associ- 
ated with rock outcrops. 


MOUNTAIN ZONE 


Argic Cryoborolls are dominant in the Mountain Zone with some tran- 
sitional areas having Cryoboralfs at the higher elevations and Argixer- 
olls at the lower elevations. Areas of minor extent consist of Lithic 
Cryoborolls, Typic Cryoborolls, Cryoboralfs and rock. 


The Argic Cryoborolls are dominantly moderately deep to deep, cob- 
bly or stony, medium to moderately fine textured, and are slightly acid 
to neutral. The Argiustolls are moderately deep to deep, gravelly or 
cobbly, moderately coarse to medium textured, and are neutral to moder- 
ately alkaline. Torripsamments and Haploxerolls are generally cobbly 
or stony and are usually neutral to moderately alkaline. 


Parent materials include calcareous sandstone, calcareous shale, 
limestone, basalt, intermediate igneous rocks, conglomerates, and 
quartzites. 


Landscapes are moderately sloping to steep mountain slopes with 
deep, incised drainageways. Included are gently sloping to moderately 
steep plateaus and bench-like areas. Elevations vary from 7,000 to 
9,000 feet. Annual precipitation is 16 to 25 inches, most of which 
falls as snow. 


HIGH MOUNTAIN ZONE 


The dominant soils in the High Mountain Zone are deep to moderate- 
ly deep, gravelly, cobbly or stony, well-drained, slightly to strongly 
acid Cryoboralfs and Argic Cryoborolls. The landscape is typically 
steep mountain slopes with deeply incised drainages and undulating high 
elevation plateaus. Elevations are 8,500 to 12,000 feet. Annual pre- 
cipitation is 20 to 40 inches, most of which falls as snow. 


Cryoboralfs have a dark-brown, sandy loam A horizon overlying san- 
dy, leached, medium acid A2 horizons with a medium to moderately fine 


textured and medium to strongly acid B2 horizon. 


Argic Cryoborolls have thick, dark-brown, loam to sandy loam A hor- 
izons overlying medium to moderately fine textured B2t horizons. 
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Soils of lesser extent include Lithic Cryoborolls and Typic Cryo- 
borolls. Typic Cryoborolls are usually deep, very cobbly or stony, and 
are well drained with sandy loam A horizons overlying sandy loam to 
loamy C horizons. 


Lithic Cryoborolls are shallow, extremely stony or cobbly, with 
thin, medium textured A horizons over extremely stony, medium to coarse 
textured C horizons. 


The soils are formed from colluvium and alluvium derived from ba- 
sic and intermediate igneous rock types, thin bedded to massive sand- 
stones, calcareous sandstones, conglomerates, limestones, and a variety 
of shales. Minor areas have soils derived from glacial till. 


VEGETATION 


Land-use surveys classified the farm lands into rotation and non- 
rotation cropland. Rotation cropland contains irrigated land managed 
in a crop rotation system and dryland as a special category. Nonrota- 
tion cropland consists mainly of wetlands, some of which are irrigated 
and some nonirrigated. 


Above and surrounding intensively managed farm lands, native vege- 
tation predominates. These vegetative zones are described on the map 
as Shadscale-Greasewood, Sagebrush, Pinyon-juniper, Oak brush, and 
Aspen-Conifer. 


The land-use classifications are described below and shown on 
Map 6. 


ROTATION CROPLAND 


Commonly produced crops on the irrigated rotation cropland are al- 
falfa, alfalfa seed, pasture, wheat, barley, sugar beets, and silage 
corn. Wheat or barley are grown on dryland areas with a crop produced 
every second year. 


WETLANDS AND NONROTATION CROPLAND 


Wetlands and nonrotation cropland have a grassland aspect with the 
following species predominating: Carex (Carex spp.), bulrush (Scirpus 
spp.), saltgrass (Distichlis stricta), spikerushes (Eleocharis spp.), 
redtop (Agrostis spp.), and meadow foxtail (Alopecurus pratensis). 
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SHADSCALE-GREA SEWOOD 


Shadscale-greasewood is utilized as desert and semidesert range- 
land, furnishing winter grazing for sheep and some spring and summer 
forage for cattle. The climate is arid with precipitation from 6 to 9 
inches and uses except for grazing by livestock and wildlife are limited. 


Vegetative communities have a browse aspect of greasewood (Sarco- 
batus vermiculatus), shadscale (Atriplex confertifolia), saltbrush (At- 
riplex canescens), winterfat (Eurotia lanata), or low sagebrush (Arte- 
misia arbuscula). Principal grasses are squirreltail (Sitanion hys- 
trix), Indian ricegrass (Oryzopsis hymenoides), galleta (Hilaria jame- 
sii), saltgrass (Distichlis stricta), sand dropseed (Sporobolus cryp- 
tandrus), alkali sacaton (Sporobolus airoides), needle-and-thread grass 
(Stipa comata), and annual bromegrass (Bromus SPP «je Forps suclude 
globemallow (Sphaeralcea coccinea), smotherweed (Kochia americana) and 
other xeric plants. 


SAGEBRUSH 


Sagebrush furnishes spring-fall range at lower elevations and sum- 
mer range for both sheep and cattle as well as wildlife habitat at high- 
er elevations where snow cover is heavier. 


Big sagebrush (Artemisia tridentata) is the dominant species. A 
wide variety of browse, grasses, and forbs are found. Browse includes 
rabbitbrush (Chrysothamnus spp.), bitterbrush (Purshia tridentata), ser- 
viceberry (Amelanchier alnifolia), cliffrose (Cowania stansburiana), and 
winterfat (Eurotia lanata). The grasses include bluebunch wheatgrass 
(Agropyron spicatum), Kentucky bluegrass (Poa pratensis), Sandberg blue- 
grass (Poa secunda), junegrass (Koeleria cristata), needle-and- thread 
grass (Stipa comata), western wheatgrass (Agropyron smithii), dryland 
sedge (Carex spp.), Indian ricegrass (Oryzopsis hymenoides), squirrel- 
tail (Sitanion hystrix), and cheatgrass (Bromus tectorum). 


PINYON- JUNIPER 


Pinyon-juniper trees lend a pigmy forest aspect to the foothills. 
This vegetative zone has nearly the same elevational range as sagebrush 
and often occupies the shallow hillside soils. This area provides graz- 
ing for livestock and big game, and materials for fence posts, firewood, 
and Christmas trees. Many people gather pinyon pine nuts for food and 
recreation. 


Pinyon pine (Pinus edulis) and Utah juniper (Juniperus osteosperma) 
are the dominant vegetation. Associated species are similar to the sage- 
brush type. 
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Pinyon-Juniper FIELD PARTY PHOTO 8-1283-14 
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Sagebrush FIELD PARTY PHOTO 8-1283-16 
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OAK BRUSH 


Oak brush occupies a well-defined elevational zone from 6,500 to 
8,000 feet. Principal uses are wildlife habitat and grazing, along 
with recreation. In places, the oak becomes so thick it is almost im- 
penetrable. Associated with the dominant oak species (Quercus gambel- 
lii) are the following browse plants: Mountain maple (Acer glabrum), 
bitterbrush (Purshia tridentata), snowberry (Symphoricarpos spp.), 
chokecherry (Prunus virginiana), and serviceberry (Amalanchier alni- 
folia). Grass and forb species are similar to the adjacent vegetative 
zones. 


ASPEN- CONIFER 


Aspen and conifer occupy the higher elevations from 8,000 to 12,000 
feet. This area produces most of the streamflow, all of the commercial 
timber, and a wide variety of wildlife habitat. Ponderosa pine and 
Douglas fir are found in the lower areas with spruce-fir at the higher 
elevations. 


Trees include: Ponderosa pine (Pinus ponderosa), aspen (Populus 
tremuloides), Douglas fir (Pseudotsuga menziesii), white fir (Abies 
concolor), Engleman spruce (Picea engelmanni), blue spruce (Picea pun- 
gens), and alpine fir (Abies lasiocarpa). 


A wide range of shrub, grass and forb species are associated with 
aspen and conifer. 


LAND STATUS 


Private lands are adjacent to and intermingled with the public 
lands. The two largest contiguous blocks of private lands are in San- 
pete Valley and in the Lyndyll, Holden, Oak City area. The central 
Sevier Valley also contains a large block of private land. 


More than three-fourths of the land area is in public ownership 
and is managed by government agencies. State lands are in scattered 
tracts throughout, generally four sections in each township except 
where they have been exchanged or sold. Lands administered by the 
Bureau of Land Management and Forest Service are almost equal. How- 
ever, Public Domain lands predominate in the northwest portion of the 
Basin while National Forests cover a majority of the area in the 
southern half and eastern margin. Land ownership is shown in Figure 2 
and Table 2. The distribution pattern is shown on Map 7. 
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Notional Forest National Park 
34 fao 0.4 % 








Private Public Domain 
225 35.4% Figure2: Land Status 
Sevier River Basin 
Utah 
TABLE 2.--Land status, Sevier Kiver Basin, 1965 
National National Public 
Sub-basin { Private State Forest@ Park Domain Total 
Acres Acres Acres Acres Acres Acres 
A 256,360 40,000 117,890 32,250 446,500 
B | 487 ,840 151,760 209 ,480 973,020 1,822,100 
| 
C 185 ,030 41,750 283,670 196,050 706,500 
D 121,040 21,380 301,360 200,420 644 , 200 
E 80,330 46,900 499,150 21,020 212,300 859,700 
F ( 74,970 27,220 389,760 940 | 228,110 721,000 
j 
Total 1,205,570 329,010 1,801,310 21,960 1,842,150 5,200 , 000 





4source: National Forest land status records adjusted to sub-basin boundaries. 


LAND USE 


FARMLAND USE & MANAGEMENT 


Principaweuces ole cheebasin lands is for agriculture: “Along the 
river and major tributary stream valleys, the primary use is for crop 
production. These valley lands, together with the associated wetlands 
and water surfaces, comprise the areas for which water budgets were 
formulated in evaluating the water supply and use. These 'water-budget 
areas,'' as referred to in this report and shown on Map 8, include all 
the lands of the watersheds under the highest irrigation canal systems 
that use more water than theprecipitation falling directly on them. 
Table 3 lists the land use by acreage for each watershed and summaries 


are shown in Figure 3. 
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Water 
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36,060 ac. 


TOTAL = 540,360 ac. 


Figure 3: Water budget area land use 
summary. 


Sevier River Basin 
Utah 


About 48 percent of the total water-budget areas are irrigated, 
20 percent are wetlands, 20 percent are other less beneficial phreato- 
phytes, and 12 percent are water surfaces, bare ground and dry cropland. 
The dry cropland acreage listed here includes only the small areas un- 
der existing irrigation systems. Large dryland areas located in Sub- 
basins A and B are not included. 


Cropping practices throughout most of the Basin are livestock ori- 
ented. There are 155,000 acres of alfalfa, 24,200 acres of irrigated 
wet meadows, and 106,090 acres of wetlands supporting this industry 
which make up over half of the 540,360 acres in the water-budget areas. 


Generally, rotated crops are planted and land treatment practices 
applied on the more productive lands under the irrigation distribution 
Systems where greater economic benefits are realized.- Irrigated nonro- 
tated lands are principally the better native meadows where water tables 
are between 2 and 5 feet below the ground surface. With surface irri- 
gation, fertilization, and other improvement practices, these lands will 
produce increased yields. 


The phreatophytes included in the water-budget acreage were gen- 
erally those growing on the lowland immediately adjacent to the river 
and major tributaries where the water table is within ten feet of the 
ground surface. Generally this land is bounded by the higher ground 
where rotated crops are grown. It is significant to note that of the 
110,170 acres of phreatophytes, 81,250 acres or 73 percent are located 
in Watershed B-7 (Delta). Here, most of the wetlands are located on 
the lower land around the periphery of the cropland as shown on Map 6, 
pages 33 and 34. 
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FOREST AND RANGE USE AND MANAGEMENT 


Less intensively developed areas surround the farm lands. These 
lands comprise a vast expanse of 4,659,810 acres or 90 percent of the 
Basin area (Figure 4). These lands produce forage for livestock and 
wildlife. Commercial timber covers 518,800 acres. Water in excess of 
that utilized on site becomes available for irrigation, domestic, in- 
dustrial, and other uses. People seeking recreation utilize these lands 
in a wide variety of pursuits ranging from rockhounding and sightseeing 
to hunting big game. Transportation routes, communication facilities, 
power lines, water-transmission lines, as well as many other structures 
occupy this area. In addition, these lands contain mineral resources. 
Grazing, timber production, wildlife and recreation uses are covered in 
detail in other portions of the report. 


Water budget areas 540,360 ac. 









National parks 21,960 ac. 
0.4% 





Grazing, Mining, Recreation, 
Timber, Wildlife, Watershed 
89.2 % 
4,637,850 ac. 


Figure 4: Land Use 


Sevier River Basin 
Utah 


Total 5,200,000 acres 


Public lands administered by the U. S. Forest Service and Bureau 
of Land Management are managed under principles of multiple use that 
will best meet the needs of our growing nation. The U. S. Park Service 
administers national park and monument lands for recreational and aes- 
thetic values only. 


State and private lands are often managed to provide public bene- 
fits, but they must also provide favorable economic return to their 


owner. Consequently, multiple-use principles are not emphasized to the 
extent that they are on public lands. 
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Water is the most important single resource affecting the develop- 
ment and economy of the Sevier River Basin. With few exceptions, the 


ate 


availability of water is the limiting factor in the expansion of agri- 
culture enterprises. 


The total water resource expressed as total precipitation for the 
Basiit Aso, oem lronmracre-1cet (30° year annual: ‘average).*-Of that amount , 
398,400 acre-feet falls on the water-budget areas. Of the remaining 
6.1 million acre-feet which falls on range and forested areas, 88 per- 


cent is consumptively used by on-site vegetation and 12 percent reaches 
the water-budget areas as tributary inflow. 


It is important to understand the relationship between precipita- 
tion, consumptive use on the watersheds, and water yield to the irrigated 
areas. The annual on-site consumptive use, consisting of transpiration 
by vegetation and evaporation from soil and snow surfaces, is relatively 
constant and does not respond immediately to precipitation variations. 
This causes water yields to be sensitive to changes in precipitation as 
shown in Table 4. In this example a 5 percent change in precipitation 


will cause a 50 percent change in water yield. This relationship is gen- 
erally typical of semiarid areas. 


TABLE 4.--Relationship of precipitation, consumptive use, and water 
yield, Sevier River Basin 









Pees yi 
tation 


Consumptive 
use 


Percent change 
from normal 








Condition 














Inches Inches Inches Percent 





Normal ZO 18 0 
5, decrease in 

precipitation oO 
5%, increase in 

precipitation +50 





SURFACE WATER 


Surface water volume is the primary supply available for benefi- 
Cial use in the water-budget areas. There are three sources of sur- 


face water to a given area: Tributary inflow, transmountain diversions, 
and river inflow. 


ame leone 


TRIBUTARY INFLOW 


Average tributary surface water inflow provides 566,030 acre-feet 
annually or about 49 percent of the water available for crop production 
(Figure 5). Tributary inflows from the mountain watersheds available to 
the valley areas for diversion are shown in Table 5. Sub-basins A and F 
with extensive mountain areas above 9,500 feet elevation are the highest 
yielding areas (Map 8, p.%5). Watersheds A-1 and F-5 yield 91,000 and 
93,270 acre-feet, respectively, or nearly one-fourth the total tributary 
inflow. Of the 93,270 acre-feet of water yield in Watershed F-5, 14,620 
acre-feet flows underground directly to the Virgin River drainage leav- 
ing 78,650 acre-feet available for use within the Sevier River Basin. 

In Watershed E-5, 6,750 acre-feet of the 23,960 acre-feet total yield 
flows underground directly to the Colorado River drainage. 







TOTAL = 1,148,380 ac. ft. 
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TABLE 5.--Average water supply to water-budget areas, Sevier River Basin, 1931-60 





Water- 
budget 
area 


& 3 


' 


VRUTsTys 
MANDUF NE 


Total 


GRAND TOTAL 


Tributary inflow Precipitation 
Surface Ground= i Irrigated Nonirrigated 
water water Total areas areas 











Acre-feet Acre-feet Acre-feet Acre-feet 






































91,0002 91,000 24 , 860 







2,500 16,000 18,500 8, 280 
31,0002 31,000 9,930 
29,1804 29,180 Fenleo 


169 ,680 50,240 





4,750 
17,570 
16, 350 
1,300 
3,340 
1,830 


45,140 


14, 800 16,680 

8,480 BSG 

12,460 7,630 

Teed hi) 520 

5,690 810 

26,560 2,450 

1,840 

75,600 32 240 
21,080 6,710 
1,410 660 
15,780 3, L720 
8,790 1,760 
16,800 24780 


15,080 


63 , 860 38,010 POLE 70 





108 590 29 260 137,850 16,200 


566,030 183,950 749,980 221,600 


avack of flow measurements prevented distribution between surface and ground, 


bincludes 6,750 acre-feet groundwater outflow to Colorado River. 


“Includes 14,620 acre-feet groundwater outflow to Virgin River. 
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Acre-feet 


40,640 


95,430 


18,790 


9,050 


8,220 


4,670 


176,800 


The time distribution of the tributary inflow is typical of snow- 
melt fed, unregulated streams with peak flows in May and minimum flows 
during the winter months. A typical example of total and base-flow hy- 
drographs is shown in Figure 6. The hydrograph at Hatch gage is typi- 
cal of unregulated streams contrasted with regulated flows shown by the 
hydrograph of the Sevier gage. High flows are extended into the heavy- 
use months of June, July, and August with minimum flows still occurring 
during the winter months. 


ee GresNaD 
Flow at Sevier Gage 
-Flow at Hatch Gage 


-Base Flow Hatch Gage 





Thousands of Acre Feet 























1 1 
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Figure 6: Typical hydrographs of regulated and unregulated river flow, 
Sevier and Hatch gages. 193!1—I960 


Sevier River Basin 
Utah 





Jackass Creek is a typical tributary to the Sevier River. 


Fue SrAlda: | PinvOnnO: TSiRIBili=1270 


FIELD PARTY PHOTOS 8-1155-8 





B8-1155-5 


Several studies of the changing relationship between tributary 
yield and precipitation have been made by various individuals and agen- 
cies. Primarily these studies have been concerned with that portion of 
the Markagunt Plateau tributary to the Sevier River above Hatch gage. 
This is the only long-term record not influenced by regulation or div- 
ersion of consequence. The authors of these studies conclude that the 
change in runoff is a result of one or a combination of: Changing veg- 
etative types, chaneing precipitation patterns, or decreasing precipi- 
tation. They all agree, however, that there is less water flowing past 
the Hatch gage now than in the past. 


Field party studies indicate the trend in base flow has dropped 
Epon -0GScr toi nme oZOeande o>) Cer.s. in L960 and indicates «a declining 
groundwater supply on the Markagunt Plateau. The average flow volume 
during the period 1912-30 was 17,500 acre-feet annually, and from 
1931-60 the average was 74,750 acre-feet annually. An increase in pre- 
cipitation since 1960 has halted or may have reversed this trend. 


The PieldseParcy made a study of this situation with a different ap- 
proach to the variables and limited to the period 1940-62 where more ac- 
curate data of greater variety was available. Runoff at Hatch gage was 
separated into base flow and direct runoff by extending recession curves. 
Direct runoff and subsequent recession flows were used to represent run- 
off generated by a given year's precipitation. Average precipitation on 
the watershed was represented by data from storage precipitation gages 
and snow courses located on the watershed. The weight given each station 
was determined by rank correlation procedures. 


A highly steniticant correlation resulted with 95 percent of the 
runoff tluctuations accounted for by variations in watershed precipita- 
tion. There were likely other factors that caused changes in runoff, 
but they coullicenot. bewisolated= Tt was concluded that the change in 
runoff volume and timing is primarily due to changes in precipitation. 


(26) 


TRANSMOUNTAIN DIVERSIONS 


Transmountain diversions are not large sources of water in terms of 
total supply. They are important locally in Sub-basin A and are the ma- 
jor source of water for Bryce Valley in Watershed E-5. In Watersheds A-1 
and A-3, 4,940 and 6,170 acre-feet, respectively, are imported annually 
from the Colorado River drainage. Annual exports of 3,420 acre-feet are 
made from the East Fork of the Sevier River into Bryce Valley. 


RIVER FLOW 


The Sevier River system above Clear Creek consistently yields more 
water than is consumptively used while that portion of the system below 
this point uses more water than it yields. Many of the diversions below 
and including the Vermillion Dam diversion, depend on return flow to the 
river for their supply. 


Of the total yield of 264,130 acre-feet above the gage on the 
Sevier River above Clear Creek, the average annual flow past this point 
is 157,790 acre-feet. This is the largest flow at any point on the 
river system (Map 9). This flow is depleted to 57,500 acre-feet annual- 
ly at Sigurd, 30 miles downstream, about half of which is return flow 
from the irrigated areas between Sevier and Sigurd. 


Only 1 percent or 13,690 acre-feet of the total water supply to the 
water-budget areas annually crosses the lower boundary, almost entirely 
as groundwater and drainage discharge into the immediate Sevier Lake 
drainage. 


GROUNDWATER 


TRIBUTARY INFLOW 


Tributary groundwater inflow contributed 162,580 acre-feet annually 
to the water supply. This is about 22 percent of the total tributary 
yield (Table 5, p. 51), but does not include 21,370 acre-feet of ground- 
water outflow to the Virgin and Colorado River drainage, or the dis- 
charge of some major springs above the water-budget area. 


The major portion of the tributary groundwater flows directly into 
the groundwater reservoirs. Some of it appears as springs on the upper 
watersheds, but most of the larger springs are around the periphery of 
the valleys where they become immediately available for diversion. In 
fact, the primary supply of water for diversion in Watersheds A-2 and 
D-3 is from springs along the east edge of the Gunnison Plateau and 
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Glenwood Springs, respectively. Major springs and their estimated yield 
are given in Table 6. 


TRANSMOUNTAIN GROUNDWATER INFLOW 


There are two major areas along the Basin boundary where the 
groundwater divide lies outside the topographic divide. These are in 
Watersheds A-2 and E-3. 


The northern part of Watershed A-2 has several springs located 
along the face of the Gunnison Plateau. One spring area, Big Springs, 
yields more than 5,600 acre-feet annually. The watershed above these 
springs is very small and the volume of precipitation could not con- 
ceivably produce enough water to maintain this flow. A hydrogeologic 
study has indicated 6,700 acre-feet of groundwater is diverted annually 
from the west drainage of the Gunnison Plateau to the east drainage 
through a system of joints, fractures and bedding planes along the dip 
of a synclinal structure. 


Essentially all tributary inflow in Watershed E-3 is produced by 
Antimony Creek. Primary supply for this stream is a large spring in 
the upper reaches of the canyon. The constant base flow of about 15 
c.f.s. in Antimony Creek indicates a large aquifer that must feed the 
stream. Other than during snowmelt periods, the average flow of this 
creek for any month does not vary more than 5 percent from the season 
average nor more than 25 percent for any one month of the entire period 
of record, 


TRANSMOUNTAIN GROUNDWATER OUTFLOW 


Two watersheds, E-5 and F-5, contribute significant amounts of 
groundwater to the Colorado River and Coal Creek drainages. Geologi- 
cally, the Paunsaugunt and Markagunt Plateaus of Watersheds E-5 and 
F-5, respectively, are very similar. These plateaus are capped with 
the Wasatch formation which is permeated by solution channels similar 
to those feeding Cascade Spring. As such, it constitutes a ground- 
water reservoir that is an intricate, interconnected system-with chan- 
nels that are somewhat directed. (27) 


Watershed E-5 exports about 40 percent or 6,750 acre-feet of its 
tributary yield and Watershed F-5 about 18 percent or 14,620 acre-feet 
through underground channels to drainages around the south and west 
periphery of these plateaus. 
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The meadow pictured above is near the town of Alton at the headwaters 
of Kanab Creek. It is supplied by springs which appear at the base of 
the "Pink Cliffs" in the background. These springs are fed by ground 
water percolating through the Wasatch Formation from tributaries of 
the East Fork of the Sevier River. Over 21,000 acre-feet of water 
leave the Basin in this manner every year. FIELD PARTY PHOTO @21155-10 


GROUNDWATER MOVEMENT 


According to groundwater studies by the U. S. Geological Survey, | 
groundwater reservoirs in the Sevier River Basin contain over 5,470,000 
acre-feet in the upper 200 feet of the alluvial fill. Understanding 
the characteristics of these reservoirs and their relationship to the 
surface flows in the river is necessary to evaluate their usefulness. 


The groundwater reservoirs are a series of basins along the river 
each separated from the ones upstream and downstream by a relatively im- 
permeable underground geologic dam. These reservoirs are filled by wa- 
ter from the river channel as it traverses the valley, deep percolation 
from irrigation, from precipitation, and from tributary inflow entering 
the valley as groundwater. 





lrefer to Table ToRep e205 


When the reservoir is full, it spills over the relatively imperme- 
able groundwater barrier and contributes to the downstream flow of the 
river. As the soil profile becomes saturated, waterlogging of land oc- 
curs thus enabling high-water-using vegetation to grow. 


Conversely, as the supply of water declines or when large volumes 
are pumped from the aquifers, the water table is lowered, drying up wet 
areas with a subsequent decrease in consumptive use. When this happens, 
water which normally drains to the river as return flow percolates down- 
ward to refill the groundwater reservoir and reduces the river outflow. 


The groundwater basin in Watershed B-7 reacts similarly except 
there are no distinct boundaries and the water is moving across the wa- 
tershed in a west to southwesterly direction. 


Interaction of diversions and return flow is illustrated by the 
Richfield area. Return flow to Sevier River between the Sevier and 
Sigurd gages follows the same pattern as diversions in Watershed D-1 
through D-5 except the peak return flow lags peak diversions about 5 
months and low return flow lags low diversions about 7 months (Figure 7). 
Calculated average return flow along this reach for the 1945-54 period 
is 75,980 acre-feet annually. Recorded inflow for March through Septem- 
ber for this same period between the Richfield gage and the Sigurd gage 
is 29,100 acre-feet. This curve is flatter, indicating a more stabilized 
return flow. It averages about 4,160 acre-feet per month or 67 c.f.s. 
for the seven months. The other groundwater basins react in a similar 
manner. 


Return flows are important in the regimen of the Sevier River. 
Water-budget analysis shows that 50 percent of the total tributary in- 
flow and river diversions reappear as surface water for rediversion 
downstream. As an example, total river diversions between the communi- 
ty of Sevier and Rocky Ford Reservoir almost equal the total river in- 
flow. If there were no return flows, the outflow would be zero instead 
of 57,500 acre-feet. Many irrigation companies, particularly in the 
lower Sevier and Sanpete Valleys and Mills area, depend on return flow 
for their diversion supply. 


Groundwater movement is continuous but with less fluctuation than 
surface-water flows. Groundwater flows from one sub-basin to another 
are relatively minor (Map 10). These amount to a maximum of 3 percent 
of the respective surface flow except the 13,000 acre-feet from Sub- 
basin D to Sub-basin C, which is 23 percent of the surface river flow. 
However, part of this is groundwater tributary inflow from the northern 
Pavant Plateau that probably follows the Elsinore Fault and reappears 
at Redmond Springs. 


Transwatershed groundwater flow is more important along the lower 
reaches of the river. The entire outflow from Watershed B-4 is ground- 
water movement through a system of en echelon faults in the Flagstaff 
limestone to Molten and Blue Springs on the Sevier River. More than 
80 percent of the outflow from Watershed B-1 is groundwater flow into 
Watershed B-2,. Annual groundwater outflows from Watersheds B-5 and B-6 
into Watershed B-7 are 28,420 and 20,800 acre-feet, respectively. 
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Figure 7; Relationship between direct diversion and return river flow, 
Sevier to Sigurd. 1945-1954 Average 
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Return flows are an important part of the downstream diversion rights. 





8-1402 -4 


WATER USE AND MANAGEMENT 


WATER RIGHTS 


Current irrigation water management practices have evolved over the 
years through use and agreements between water users within the framework 
of the Cox Decree. (6) In 1918, the Richlands Irrigation Company filed 
suit for the adjudication of all rights of the lower Sevier River system. 
The State Engineer submitted his proposed determination of water rights 
to the District Court on February 21, 1926. After numerous amendments 
and stipulations, a final decree on the Sevier River system was signed by 
Judge LeRoy Cox on November 30, 1936, and is known as the ''Cox Decree.” 


In the Cox Decree, the Sevier River system has been divided into two 
distribution zones (Map 9, p.57), with the exception of the storage 
rights of the Piute Reservoir and Irrigation Company and the Sevier 
Bridge Reservoir Company. Zone "A" includes all rights from the Sevier 
River and its tributaries above and including the dam of the Vermillion 
Canal Company located in Sevier County. Zone "B" includes all rights 
from the Sevier River and tributaries where said water is being diverted 
below the Vermillion Canal Company dam. 


All rights in Zones A and B, so far as zones are concerned, are 
considered independent of each other with the exception of storage rights 
in Piute and Sevier Bridge Reservoirs. The rights in Zone A are primary 
to and shall have priority over the rights in Zone B as described in the 
Cox Decree. Beneficial use shall be the basis, the measure and the limi- 
tation over all rights to the use of water. 


With the Sevier River system divided into two zones, the lower zone 
is dependent upon the return flow of water diverted in Zone A. For this 
reason, the water users in Zone B have objected to any additional devel- 
opment in Zone A that would use more water and curtail the rate of return 
flowsito theariver, 


The water rights in Piute Reservoir and the Sevier Bridge Reservoir 
are distributed according to the Cox Decree as modified by a stipulation 
between the owners of the two reservoirs. 


There have been several controversies develop between water users 
on the Sevier River system. These controversies are generally associ- 
ated with (1) the interpretation of the distribution of water decreed 
in the Cox Decree and, (2) the relationship of groundwater appropria- 
tion and its effect on the surface-water rights. These controversies 
are sometimes carried into courts of law and often delay planned water 
development projects. 


SURFACE-WATER USE AND MANAGEMENT 


The Sevier River is one of the most completely consumed rivers in 
the United States. Less than 1 percent or 44,840 acre-feet of the total 
precipitation of 6.5 million acre-feet is not consumed within the Basin, 
and of this amount, only 13,690 acre-feet is discharged into Sevier Lake. 
It should be noted that at least this much outflow is needed from the 
Delta area to leach accumulated salts from the cropland root Zone. 


The distribution of water consumed in the water-budget areas is 
shown in Table 7 and Figure 8. Total water consumption in the water- 
budget areas is 1,103,540 acre-feet annually with agricultural and re- 
lated uses accounting for 99 percent. Water consumed on lands outside 
the water-budget area, including the mountain watersheds, totals 
5,351,620 acre-feet annually. A Basin summary water budget is shown in 
Figure 9, 


Nonconsumptive uses of the surface-water resource are also impor- 
tant. Uses related to recreation include boating, fishing, and maintain- 
ing waterfowl habitat, Industrial use of water is small at present, but 
is increasing in importance. Some water is used to transport waste and 
sewage. 


Lake and reservoir storage facilities are an important part of the 
water resource scheme. A list of the major reservoirs along with sur- 
face areas and capacities is shown in Table 8. The storage capacity of 
all reservoirs above Piute Dam is 50,000 acre-feet more than the total 
undiverted average annual tributary inflow. This provides a mangement 
capacity adequate to store all runoff that occurs 7 out of 10 years and 
provides carryover storage for drier years. This does not preclude the 
need for additional storage as there are still areas where regulatory 
storage is needed to provide more stable flows for late summer use. 


Present storage below Piute Dam is 306,960 acre-feet or 65,000 acre- 
feet more than the undiverted runoff. This will store the supply that 
could be expected 4 out of 10 years, Here again, some local irrigation 
companies need additional storage to regulate their supply. 


GROUNDWATER USE AND MANAGEMENT 


Springs and wells in the valleys provide the major source of high- 
quality water for domestic and stock water purposes. Within range and 
forest areas, springs are a major source of livestock water and provide 
many recreation developments as well. Many municipalities obtain dom- 
estic water from large springs. In some areas they are the principal 
source of irrigation water. 
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FIGURE 8 : Water consumed in the 
water budget areas. 
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Water Budget Area Use Watershed 


398,400 ac. ft. Area 
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Consumptive Use to Water Central Utah 

Water Budget Area Budget Area Canal Outflow to 

1,103,540 ac. ft. 749,980 acft. Beaver River Basin 
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Figure 9: Basin summary 
water budget. 
Sevier River Basin 
Utah 






Surface Water 
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Ground Water 
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TABLE 8,--Major reservoirs and 





lakes in the Sevier River Basin 





Surface Source of 
Sub-basin Reservoir area Capacity information 
Acre-feet 
Chester Ponds 550 CNI 
Fairview Lake 2,180 CNI 
A Funk's Lake 610 CNI 
New Canyon 100 CNI 
Wales 1450 CNI 
otal 
Chicken Creek SRBI 
Clear Lake SRBI & CNI 
B DMAD SRBI Res. Cap. Table 
Fool Creek SRBI & WSP 920 
Gunnison Bend SRBI 
Scipi SRBI Res. Cap. Table 
Total 
Gunnison SRBI Res. Cap. Table 
Fransworth Lake CNI & WSP 920 
Lost Creek CNI 
Nine Mile WSP 920 
C Redmond Lake SRBI 
Rex Reservoir CNI 
Sevier Bridge SRBI Res. Cap. Table 
Skutumpah SRBI Topog. 
Willow Creek CNI & SCS Contact Prints 
Total 
Annabella CNI 
Big Lake CNI 
Deep Lake CNI 
D Heppler Ponds SRBI 
Piute SRBI Res. Cap. Table 
Rocky Ford WSP 920 
Three Creeks WSP 920 
Total 
Booby Hole WSP 920 
Koosharem WSP 920 
Lower Box Creek WSP 920 
E Otter Creek SRBI Res. Cap. Table 
Pine Lake WSP 920 
TRO pue WSP 920 
Hae Box Creek SRBI 
Total 
F Navajo Lake WSP 920 
Panguitch Lake - 230 18 580 WSP 920 


Total 


32,800 


Seana, eet 8 a, 
GRAND TOTAL cum rom] 27,440 473,860 


Note: CNI - Conservation Needs Inventory (unpublished report) 
SRBI - Sevier River Basin Investigation 


WSP - U. S. Geological Survey Water Supply Paper 920 
=O. — 


Present development of groundwater reservoirs is quite limited. 
Most of the existing wells are for domestic and stock water purposes. 


Although numerous, they are generally low yielding, small diameter, and 
shallow (50-200 feet deep). Most are flowing wells but some must be 
pumped. There are some large diameter, deep wells which produce water 
for public supplies, irrigation and industrial purposes. Generally, 
the higher producing, better quality wells yield water from the deeper 
aquifers at depths up to 800 feet. 


A majority of the large irrigation wells have been drilled since 
1950. Consequently, the 1931-60 average amount of water pumped for ir- 
rigation is considerably less than the amount pumped in recent years 
(Table 9). 


TABLE 9.--Discharge from wells by sub-basin, Sevier River Basin 







Irrigation purposes Other purposes 


Sub- basin 


Acre-feet 









Acre-feet Acre-feet 



















A 14, 240 11,600 4,400 
B 9,350 46,300 1,700 
C 1,480 4,000 2,500 
D 2,200 6,000 3,500 
E 1,480 1,300 1,150 
F 800 150 


Total 13,400 





Source: Portions of the data from U. S. Geological Survey Water 
Supply Papers and basic data reports. (15) 
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Prior to 1950, most of the well water used for irrigation was pro- 
duced by flowing wells. Since that time, as more large pumped wells 
were developed to alleviate drought conditions, the yield from flowing 
wells has decreased. This is especially true in Sub-basin B. The fol- 
lowing tabulation of wells in Pavant Valley, part of which is outside 
the Basin, dramatically illustrates the trend. The discharges listed 
are the total for the Pavant Valley groundwater basin as delineated by 
the U. S. Geological Survey. 


TABLE 10.--Trend in pumped well and flowing well discharge for selected 
years in Pavant Valley, 1946-65 





Estimated discharge Number of wells 
Year 
Pumped irri- Lota in 
Flowing wells Pumped wells gation wells valley 
Acre-feet Acre-feet Acre- feet Acre-feet Acre-feet 
1946 L7G 300 400 13/00 S 343 
1950 17,600 5, 100 22,700 20) 400 
io5 14,400 21,600 36,000 49 466 
1960 25900 61,400 67,300 110 Do 
1965 2,700 66, 100 68,800 £29 555 


Source: U. S. Geological Survey, "Groundwater Conditions in Utah 
Spring of 1966,'' Cooperative Investigations Report No. 4, p. 68. 


WELGir Deis > Bele 


Early settlers (1849-70) reported that big game was scarce although 
furbearers, waterfowl, and predators were abundant, and fish were found 
in good supply in the streams. The few deer present were intensively 
hunted by the early settlers for food and hides. By the turn of the cen- 
tury, big game was so scarce that the sight of a deer or other game ani- 
mal was a rarity. 


Sy 


Many different species of birds, animals, reptiles and fish inhabit 


the Basin area, 


The traveler is often delighted to see ground squirrels, 


chipmunks, and perhaps a lumbering porcupine. Walking through a forest, 


he is likely to hear the scolding of a Chickoree squirrel and in the vic- 


inity of Navajo Lake may even observe the unique flying squirrel. 


High 


on the Tushar Mountains, coneys or rock rabbits can be observed cutting 
grasses and other vegetation and storing it in their miniature haystacks. 
It may take considerable effort to observe a kit fox on the desert or a 


cougar or golden eagle, but they too are residents. 


The Utah prairie 


dog, a species threatened with extinction, is still found in this area. 


Songbirds brighten the Basin with their song. 


Seeing, hearing, and know- 


ing that a variety of wildlife exists, increases man's aesthetic and rec- 


reational enjoyment, 


The following is a partial list of other important wildlife species: 


Big Game 


Mule deer 
Elk 
Antelope 


Small Game 


Cottontail rabbit 
Jackrabbit 


Game Birds 


Mourning dover 
Ring-necked pheasant 
Merriam turkey 
Ruffed grouse 

Blue grouse 

Sage grouse 

Chukar 


Game Fish 


Rainbow trout 
GUEEDrOaE RE COUrE 
Brook trout 


German Brown trout 


White bass 
Black bass 
Walleye 


Nongame Fish 


Carp 

Utah chub 
Leatherside chub 
Redside shiner 
Mountain sucker 
Utah sucker 
Dace, spp. 
Sculpin, spp. 


BIG GAME 


Furbearer 


Beaver 
Muskrat 
Mink 


Water Fowl 


Various species of: 
Geese 

Snipe 

Coots 

Ducks 

Rails 

Cranes 

Herron 


Carnivores 


Black bear 
Coyote 
Bobcat 
Cougar 
Weasel 
Skunk 
Badger 
Fox 


Utah is famous for mule deer and many hunters travel annually from 


distant states to participate in this sport, 
Examples are: 


success in high. 


The percentage of hunter 
Monroe Mountain (herd unit #48) with a 


high of 73 percent in 1962 and a 1962-66 average of 64 percent; the Fill- 
more unit (#54) with a high of 69 percent in 1964 and a 1962-66 average 


C= 


of 55 percent (Map 11). In 1966, 52,986 individuals hunted deer on herd 
units that are partially or entirely within the Basin. (23) The number of 
hunters has increased about 7 percent during the last 10 years. 


Utah residents spent 20.3 percent more money in Utah in 1959 for 
hunting and fishing than in 1955. Nonresident expenditures within the 
State increased 60.9 percent in this same length of time. (23) 


Big game animals have always received more intensive management than 
other species of wildlife in Utah because of intense public interest in 
these animals and their economic significance. 


Attempts were first initiated to manage the wildlife resources in 
1894, In 1907, hunting and fishing licenses costing $1.00 were required 
for all male citizens over the age of 14. In 1913, the legislature en- 
acted a "Buck Law'' which permitted the taking of buck deer, and the sea- 
sons on elk, antelope, and mountain sheep were closed indefinitely. [In 
1917, a number of game preserves were set aside. The three in the Sevier 
River Basin were Twelve Mile and Salina Creek in parts of Watersheds C-3, 
C-4, C-5 and C-6; Forshea Mountain in Watersheds E-2 and D-6; and Para- 
gonah in Sub-basin F,. 


By 1930 there were signs that the deer range was overstocked, and 
in 1948 deer starvation was acute over much of the state, Either-sex 
deer hunts were tried as early as 1934. In 1951, antlerless deer regu- 
lations were adopted on a state-wide basis as a tool in managing deer 
populations. Management philosophy is now one of maintaining the maxi- 
mum number of animals consistent with range forage production and proper 
utilization on a herd unit basis. 


Game range areas vary. In Sub-basins A, C, E, and in portions of 
B and D, the winter range is the key habitat limiting deer populations. 
These winter ranges are mostly within the sagebrush and pinyon- juniper 
vegetation zones. Sub-basin F and portions of B and D provide extensive 
areas of winter range and limited areas of summer range. Where summer 
range is limited, deterioration of the range is often indicated by lack 
of aspen reproduction (Map 11). 


At one time, elk were completely eliminated, but now have been es- 
tablished on four elk management units wholly or partially within the 
Basin. The Nebo Unit was started with a plant of 48 elk in 1914; the 
Mamie Uni cewithneze elkein 1915s the Mt. Dutton herd im the 1930's: On 
the Fishlake Unit 10 head were planted in 1912 and 37 head in 1913. 


A small herd of antelope has been established on Parker Mountain in 
Sub-basin E as a result of plants made by the State Division of Fish and 
Game. 
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UTAH STATE DIVISION OF FISH & GAME PHOTO SRBI-19 


Upland birds and big 
game provide sport 
in the Basin. 








U. S. FOREST SERVICE PHOTO SRBI-18 


U. S. FOREST SERVICE PHOTOS SRBI-16 





FISH 


Cutthroat, brook and rainbow trout are found in the cold mountain 
streams and lakes and some German Brown trout in the valley streams, 
Some streams no longer support abundant fish populations because of silt 
loads, fluctuating water levels, unstable streambeds, and streamflow di- 
versions, In some of these streams, fish are planted on a put-and-take 
basis, 


Downstream, fishing changes to a warm water fishery. Principal 
species are German Brown trout, carp, bullheads and suckers. [In recent 
years white bass and Walleye have been planted in Gunnison Bend and DMAD 
Reservoirs. 


In 1958, the Utah Division of Fish and Game published a survey of 
selected streams, lakes, and reservoirs as a means of identifying poten- 
tial fishing resources, The results of this survey are shown on Tables 
baria a2. 


Only minor parts of the streams are capable of sustaining fish popu- 
lations without planting. Management of the fishery resource has been 
confined to a stocking and chemical treatment program along with fishing 
regulation, Nearly all streams and lakes suitable for planting are 
stocked each year. In Pine Lake, the State has purchased the water 
rights to establish a conservation pool. 


WATERFOWL 


Both migratory and resident waterfowl depend on water for a vital 
portion of their habitat. The Basin is within the Pacific Flyway and 
many ducks and geese utilize the streams, lakes, sloughs, and nearby veg- 
etated areas for resting and feeding during their migratory flights. 


Some excellent waterfowl habitat has developed as a result of the 
old meanders of the San Pitch and Sevier Rivers. Wetlands and marshes 
formed by high water tables provide some nesting areas although the cur- 
rent drought has reduced these areas and future changes in existing 
streams and water tables will affect remaining habitat. Reservoirs, be- 
cause of their fluctuating water levels, do not enhance waterfowl nest- 
ing, but are beneficial as resting and hunting areas for migrating birds. 
Nearly all bottom land is privately owned and any waterfowl habitat pro- 
vided is incidental to agricultural use. 


A migratory waterfowl management area has been established by the 
State at Clear Lake. 
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UPLAND GAME BIRDS 


Pheasants, sage grouse, forest grouse, mourning doves, and chukar 
partridges are among the upland game bird residents. Development of wa- 
ter in some arid areas has improved habitat for mourning doves and chu- 
kars. Upland game birds provide sport for thousands of hunters annually. 


RereGer ESAT LO. N 


Hiking, fishing, hunting, sightseeing, and boating are the major 
outdoor recreation activities within the Sevier River Basin. Recreation 
sites include campground, picnic areas, summer homes, boat ramps, 
lodges, and resorts. Most recreation areas are near streams, lakes, or 
reservoirs and owe much of their attractiveness to the aesthetic benefits 
of water. 


Most of the Basin is located within the "Golden Circle" which en- 
compasses the four-corners of Utah, Colorado, New Mexico, and Arizona. 
State parks have been established at Palisades Reservoir, Yuba Dan, 
Piute Reservoir, and Otter Creek Reservoir. Boating and other facili- 
ties have been established at these parks. 


A substantial portion of recreation time hunting for waterfowl and 
upland game birds is spent on private lands. Many summer homes are lo- 
cated on private lands within forested areas. There are also several 
youth camps now established where young people can enjoy lasting rural 
experiences, And, for the nonhunter, there are archaeological sites in 
Salina Canyon and many other locations with Moquis (ancient cliff dwell- 
ings), petroglyphs, and other examples of the ethnic heritage of the 
Piute and Navajo Indians. 


Recreation areas on National Forests, which have a capacity of 
5,000 people, are located as follows: 


(1) Sub-basin 
(2) Sub-basin 
(3) Sub-basin 
(4) Sub-basin 
(5) Sub-basin 
(6) Sub-basin 


campgrounds, 1 summer home area; 
campgrounds, 3 picnic areas; 

campgrounds, 1 picnic area, 1 youth camp; 
campgrounds, 1 picnic area; 

campgrounds ; 

resorts, 1 lodge, 4 boating sites, 10 camp- 
grounds, 1 summer home area, 1 scenic over- 
ToGk Leb OVeoCOUL, Camp, 


Hoe Ww} 
| 
NBD oOo 


Recreation visits on National Forest lands are summarized on 
Tab lem l3 
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TABLE 13.--Recreation visits on National Forest lands, Sevier River Basin, 
1960 and 1965 











Visits 


1960 


Number 


Increase from 


Sub-basin 1960-1965 
















Number Percent 




















A 20,370 33,402 64 
B 28,688 43,835 53 
C 35,280 51,695 47 
D 12,892 17,368 35 
E 116,940 329,850 182 
F 1328422 275,382 108 


346,592 751,532 


Source: U.S. F. S., "Recreation visits - annual statistical re- 
pore... 


Bryce Canyon National Park and Cedar Breaks National Monument are 
both located on the spectacular erosional escarpment which circles the 
southern portion of the Basin. Visitor days at these locations number 
in the hundreds of thousands each year, 


The National Park Service reported 271,066 recreation visits to 
Bryce Canyon National Park in 1960 and 366,799 visits in 1965, an in- 
crease of 35 percent. Comparable figures for Cedar Breaks National Mon- 
ument are 115,822 visits in 1960 and 213,970 in 1965, an increase of 85 
percent. 


The Bureau of Land Management estimates 31,300 people visited pub- 


lic domain lands in 1960 for recreation purposes and 72,600 in 1965, an 
increase of 132 percent. 


a RBA. 


CHAPTER IV 
ECONOMIC DEVELOPMENT 


In this section, the economic development of the Sevier River 
Basin, including recent growth, current conditions, and projections of 
future development, is analyzed. Specifically discussed are the Basin's 
historical development; its general description, including population 
figures and characteristics, economic types, employment, markets, and 
transportation facilities; its agricultural industry, including trends, 
farm survey findings, incomes, and on-farm improvement practice impacts; 
and its timber industry, including harvesting, manufacturing, and mar- 
keting. 


Hele sele lek Cea te) DAE Ven 0 PM EeYN-T 


The first white man to visit the Sevier River Basin was the Span- 
ish traveler-explorer-cleric, Father Escalante. On his journeys in 
1776, Escalante passed through the area on his way from investigating 
stories of the existence of a "great salt lake." 


In 1849, Brigham Young sent an exploration party into the area to 
determine if the Sevier Basin could support groups of settlers. Follow- 
ing the pattern of settlement in most of Utah, groups to establish whole 
communities and cultivate the soil were sent from settled areas. These 
groups included men familiar with farming and also men acquainted with 
blacksmithing, lumbering, and other necessary trades. 


The first community settled was Manti in the fall of 1849. San- 
pete County was settled quickly and by 1850, the U. S. Census reported 
365 persons in the county. Fillmore and Nephi were settled in 1851 and 
have been continuously occupied since that time. In 1864, Richfield 
and Panguitch were settled. Both of these towns had to be abandoned in 
1867, Richfield because of frequent Indian raids and Panguitch because 
of severe winters. Both towns were successfully resettled in the early 
1SY7On se 


Crop failures were commonplace throughout the entire Basin in the 
early years. This problem was overcome and some permanence was reached 
in the new settlements when livestock was introduced. In later years, 
alfalfa and sugar beets became important crops. 


Irrigation was as important then as it is today. In 1864, the 
same year as settlement, the Smithfield Canal was constructed in Gar- 
field County. The following year, 1865, water was diverted from the 
Sevier River to irrigate small areas near Richfield. Efforts to store 
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water were accomplished on a small scale in the early years and in 1886, 
Gunnison Bend Reservoir with a storage capacity of 4,550 acre-feet was 
put into operation. Settlement of areas such as Delta depended on water. 
Once irrigation water became available, prosperous farms developed. 


Some areas experienced an extreme lack of moisture, while others 
required drainage to make them suitable for crop production. By 1918, 
there were 3 drainage districts serving 70,000 acres of land in Delta. 
In Sevier County, 7 drainage districts were draining 37,500 acres of 
land by 1921. 


GOON se he A. Dae ein os COR iar ele CON 
POPULATION AND POPULATION CHARACTERISTICS 


According to the U. S. Census of Population, 15 of the 29 counties 
in Utah reached their peak population in census year 1960, while 14 re- 
maining counties reached their population peaks prior to this date. 
Counties which depend primarily on agriculture have experienced a gradual 
decline in population. This is accounted for largely by low monetary re- 
turns to farming and by increased mechanization which has reduced the 
need for agricultural laborers. 


Counties encompassing the Sevier River Basin each have experienced 
decreases in population since 1920 when the population was at an all-time 
high (Table 14). In 1920, the population was 42,043 while in 1960 it was 
only 31,085. Largest decreases have occurred since 1950. The population 
decreased 3 percent from 1920 to 1940; 9 percent from 1940 to 1950; and 
Lispercents:romel 950 sto, 1960; 


From 1920 to 1940, employment in the basic industries in Utah--agri- 
culture, mining, and manufacturing--remained about the same while popula- 
tion increased. Prior to 1940, failure of industries to provide employ- 
ment for the expanding population resulted in excess rural population, 
unemployment in cities, and many families on relief rolls. About 1940, 
more employment opportunities in manufacturing resulted in the migration 
of people from rural agricultural areas to larger cities. 


Population pyramids for the Basin and the State indicate basic 
differences between age and sex characteristics (Figure 10). The 
following observations can be made: (1) Persons between the ages of 20 
and 40 make up 18.14 percent of the population in the Basin; the com- 
parable figure for the State is 25.58 percent; and (2) the percentage 
of people 60 years of age and above is considerably larger in the 


=e hee 


Basin (14.74) than in the State (9.75). Examination of the population 
pyramid reveals that younger men and women are leaving while older 
people remain. 


TABLE 14.--Population of the Sevier River Basin and State of Utah, 
1890-1960 






Portion Basin 
was of State 













a 


Census Sevier River Basin 









Number Number 


Percentage 


























1890 26,955 207,095 ero, 
1900 33,636 276,749 Beek 
1910 3950)/ DOGS | one 
1920 42,043 449,396 on oe 
1930 39,667 507,847 i od 
1940 40,909 550,310 7.43 
63% 

E950 37,426 58 , 862 5.43 

31,085 890,627 3.49 





4County population data adjusted to reflect Sevier River Basin 
boundaries. 


Source:.) U, o. Censustot Population. 
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Figure 10.-- Population distribution by sex and age, six-county 
area and State of Utah, 1960 


Age Male Female 
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Source: U. S. Census of Population 
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Other population characteristics are shown in Table 15. Some sig- 
nificant traits are: (1) The percentage of the total population engaged 
in agriculture is 5 times greater than for the State in 1960; (2) median 
family income is considerably below the State level; (3) median education 
level was approximately the same as the State level. 


TABLE 15.--Selected attributes of the population, Sevier River Basin 
and State of Utah, 1960 








Employment Number 302,147 
Farm employment Number 17455 
Portion engaged in farming Percent oie] | 
Median family income Dollars Dee 
Median education levels of: 

Adult males 2,2 

Adult females E22 
Dependency ratio? 0298 


*County data adjusted to reflect Sevier River Basin boundaries. 


ox dependency ratio of 1:1 means that there is one independent 
(18-64 years) for each dependent (persons below 18 or above 64). 


Source: U. S. Census of Population. 


PROJECTED POPULATION 


It is expected that the population of the Sevier River Basin will 
continue to be influenced by the dominance of agriculture and related in- 
dustries. Nevertheless, the number of people directly engaged in agri- 
culture will continue to decline. Past trends within agriculture toward 
larger and more efficient farms are expected to continue. Development in 
the near future will likely be limited to presently irrigated and readily 
accessible lands. Full development of potentially irrigable lands will 
require importation of irrigation water. 


PaCS 





The Sevier River Basin's declining rural population is reflected 
by this abandoned farmstead. P EUORE Oe VeheuCTOnat (reset: 


The projected rapid increase in outdoor recreation will influence 
land and water use as well as population and the trade and service sec- 
tors. The majority of the projected increase in the demand for recrea- 
tion will be from people outside the Basin. 


It is expected that some high-labor-using nonagricultural industries 
will develop and absorb some excess farm labor and provide outside income 
for part-time farmers, Projections do not anticipate development of any 
large resource-based industries. 


The population should stabilize during the 1965-80 period (Table 16). 
Declines in employment in agriculture will be offset by increases in 
other sectors. Projected population increases for the years 2000 and 
2020 are influenced by anticipated importation of irrigation water and 
increased employment resulting from recreational activities and small 
labor-oriented industries. The past trend of declining population com- 
pared with the State population is expected to continue. The Basin will 
continue to export young people to other areas for better employment 


opportunities. 


TABLE 16.--Projected population for Sevier River Basin and State of Utah, 
1965-2020 


: Rorkrvone basin 
Year Sevier River Basin Utah issot State 


Number Number Percentage 
1965 297 1,003,000 Cig) 
1970 29,660 13 1345.600 ZO 
oi 80,320 2772300 oes, 
1980 BOR 20 1,446, 800 Cee 
2000 33,460 2,090,000 1263 


2020 35,760 2,675,000 1.34 





a : ; : ; ; 
Projected county population figures adjusted to reflect Sevier 
River Basin boundaries. 


Source: Unpublished data provided by Bureau of Economic and 
Business Research, College of Business, University of Utah. 


TYPES OF ECONOMIC ACTIVITY AND PERSONAL INCOME 


Personal income has been increasing despite population decreases. 
Total personal income increased from about $38 million in 1958 to $47 
million in 1962 (Table 17). Increases in income have been gradual ex- 
cept for 1962 when income jumped by $5% million. In 1960, the per capi- 
ta personal income was about $1,300. During 1960, 3.49 percent of the 
State's population resided in the Basin and their personal income was 
Onlye2.soepeucent sol tie, state ,total. Tnisiresulted in a per capita 
income deficit of $636. 


The personal income pattern varies significantly from the State. 
Wages and salaries account for 73 percent of the personal income in the 
State but only 48 percent in the Basin. Proprietor's income and trans- 
fer payments are about double the percentage figures for the State. 
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Wages and salaries during 1962 accounted for 48 percent of personal 
income in the area; proprietors' income, 23 percent; property income, 16 
percent; and transfer payments, 13 percent. All categories, except pro- 
prietors' income have registered consistent increases. Farm proprietors’ 
income has fluctuated considerably from year to year, while nonfarm pro- 
prietors' income has been relatively stable. During the 1958-62 period, 
farm proprietors’ income varied by 75 percent. Comparable fluctuations 
in the State were 42 percent. These figures indicate that farm opera- 
tors' income within the Basin is much less stable than for farm operators 
in the State. However, during this period wages and salaries paid farm 
help were remarkably stable amounting to about $2 million a year. 


EMPLOYMENT 


Employment has decreased during the 1958-65 period (Table 18). Em- 
ployment reached a peak of 11,424 in 1962, and a low of 10,490 in 1965. 
The total work force was the largest in 1960 and the smallest in 1965. 


TABLE 18.--Average annual work force, unemployment, and type of employment, Sevier River Basin, 
1958-66" 






Number Number 








Work force W222) 12,107 







































Unemployment 1,093 786 
Rate (percent) 8.94 6.81 6.91 
Emp Lloyment Ss 2 10,490 10,592 
Manufacturing 150 1,190 1,407 
Mining 148 80 
Construction 183 262 
Transportation S79) 301 
Trade Lyooo) 
Finance 135 
Service 679 
Government 2,236 
Agriculture 2,104 






All other 


aaverage annual county employment data adjusted to reflect Sevier River Basin boundaries. 


Source: Unpublished county employment data provided by Utah State Department of Employment Security. 
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The rate of unemployment has always been a problem. During the 
1958-61 period, unemployment was about double the State rate. In more 
recent years the rate has lowered, but it is still considerably above 
the State averages. 


Employment in the different sectors has remained relatively stable, 
except that the government and agriculture sectors have been increasing 
and decreasing, respectively. However, the increases in the government 
sector have not offset the decreases in the agriculture sector. Many 
former full-time farmers have obtained other employment and continued to 
farm part-time resulting in a tendency to underestimate the agricultural 
labor force. 


MARKETS AND TRANSPORTATION FACILITIES 


The geographical center of Utah is located in Sanpete County in the 
northern portion of the Basin. It is positioned about 100 miles south 
of the Salt Lake Metropolitan Area and is about midway between Denver and 
the Pacific Coast. 


Ueto. Highways 69, 91,6, and 50 pass through the regloneandmelinke1t 
with the major markets of Salt Lake City, Denver, Los Angeles, and 
Phoenix. New interstate highways will replace some portions of the pres- 
ent highway system in the near future. A mainline of the Union Pacific 
Railroad and a branchline of the Denver Rio Grande Western Railroad 
serves the area and connects it with all market areas in the Western 
States. Limited air tacilities are also available to all sections» oietne 
country. 


The major market areas for both agricultural and manufactured pro- 
ducts are the Pacific Coast and Intermountain Areas. A limited amount of 


livestock, livestock products, and manufactured products move to eastern 
markets. 


AvGYRA Ie Clue ele UR ee Dene DSU Sete ey 
TRENDS IN AGRICULTURE 


Data from the U. S. Census of Agriculture were used to establish 
trends within agriculture over the last 40 years. Census data are only 
available on a county basis. Of the 8 counties partly or entirely within 
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the study area, 6 were used to represent the Basin. All of the agricul- 
tural activities in the study area are located within the six-county 
area. 


The acreages of cropland planted and harvested vary from year to 
year depending on irrigation water supplies, government programs, and 
market conditions. Water-supply conditions are probably the dominant 
factor influencing the acreages planted and harvested in any given year. 
For example, the lowest acreage of crops harvested was in the drought 
year of 1934 while the highest was in 1954 following the exceptionally 
good water year in 1952 (Table 19). 


TABLE 19.--Cropland harvested in six-county area, 1924-1964 


Census year Cropland harvested 


1,000 acres 


L256 ae eee oe es epee ite, SAGs hah an eee dips 216 
L929 eee ee ee ee ae ee etek vimana 249 
103 CBee ee err ae dg 8 ot yess ee te Ke LO 
LOSS ae ane ee a ae er en eine? eae fesor Mae eate = eho 
1592 eer OU ee I so a oe ee es Ge gt ee eS ts. , 206 
O50 Sere ee arm seo ee eee Se Eee meme a 
LOSUS ie ae Me nee eee oe OR at. Ts! oe eats, fio je 29d 
L050 Se eee meee ee A ee UR ote mre Ms Mad Mee gr sg 0 
LOC4 = ee eM ee Oke es ce Me Ret hs ee ee 213 


Source:, (Ue 5. Censusvor Agriculture. 


FARM SIZE 


The trend has been for the average size of farms to increase 
(Table 20). Except for two periods (1920-34 and 1944-49), average 
farm size has continually increased, from 192 acres in 1924, to 376 
acres. in 1944, and to 743 acres in 1964. 
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TABLE 20.--Average size of farm in six-county area, 1924-1964 


re 


Year 





LO2Z4. 
1929 
1934 
LoS 


1944 





Source: U. S. Census of Agriculture 


CROP PRODUCTION AND YIELDS 


Total crop production over the last 20 years has been relatively 
stable. Generally, the acreages of major crops have decreased and the 
yields per acre increased with total production remaining about the 
same (Tables 21 and 22). 


TABLE 21,--Acreages harvested of major crops in six-county area, 1944-1964 


Acres harvested 


Crop 
1944 1949 1954 1959 1964 
All hay Lo6n/ 95 123,296 136,716 T2973 00 | 140,908 
Wheat : SOF TORT Zo 52,196 305270 Zee 
Barley 2 Od 28,506 20. LOG 305 609 192616 
Oats 103,931 95931 6 , 840 Ano ee Seok 
Alfalfa seed Loe 30,594 S20 01 20c 2 35,169 
Corn for silage | ------- 3,938 6,316 7,242 tho? 
Sugar beets 5,670 6,403 7,309 4,600 2319 
Potatoes 5,036 4,199 22536 1,709 971 


_ SS en 


Source: U. S. Census of Agriculture. 
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the study area, 6 were used to represent the Basin. All of the agricul- 
tural activities in the study area are located within the six-county 
area. 


The acreages of cropland planted and harvested vary from year to 
year depending on irrigation water supplies, government programs, and 
market conditions. Water-supply conditions are probably the dominant 
factor influencing the acreages planted and harvested in any given year. 
For example, the lowest acreage of crops harvested was in the drought 
year of 1934 while the highest was in 1954 following the exceptionally 
good water year in 1952 (Table 19). 


TABLE 19.--Cropland harvested in six-county area, 1924-1964 


Census year Cropland harvested 
1,000 acres 
LD 2 en an ee ee Cae ree es eS Poe hos Melt \ectee et see te 216 
LOLS ee eae Caer Re ear ere ny a Pe be as org acre 249 
10S ere a ee a ie ss ne we LY 
15 OMe ee a ee ei Doo as Pel ok eis os ks “oe te, eee 
69 2. ee a ee aah kas, a 2 ns we >). eens ¢o os) 206 
LOO ear ee ee Re et NE. ge ee aw a 247 
5 en ee ee ee NP ee te.) Le) ska) os, aus vey  2OL 
95 Oe ee ee ee NE Be MY, Psy uP bi vines a 220 
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Source:s Ui se5 Census of Arriculture. 


FARM SIZE 


The trend has been for the average size of farms to increase 
(Table 20). Except for two periods (1920-34 and 1944-49), average 
farm size has continually increased, from 192 acres in 1924, to 376 
acresuin  1I44.and to /43. acres in_1964. 
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TABLE 20.--Average size of farm in six-county area, 1924-1964 


Se 


Year 


1924 . 
1929 
1934 
1939 


1944 





Source: U. S. Census of Agriculture 
CROP PRODUCTION AND YIELDS 


Total crop production over the last 20 years has been relatively 
stable. Generally, the acreages of major crops have decreased and the 
yields per acre increased with total production remaining about the 
samen Clables 21 and 22). 


TABLE 21,--Acreages harvested of major crops in six-county area, 1944-1964 


Acres harvested 


Crop 
1944 1949 1954 1959 1964 
All hay WY, AS 1235296 SOS 1297365 140,908 
Wheat | 59,737 Tore 9 5296 30,270 2 pe 
Barley 21 5962 28,506 28,103 30,609 19,316 
Oats LO, 931 9,931 6, 840 See JL 
Alfalfa seed LOANS. 30,594 BS ZOU 20e2 52 355.69 
Corn for silage | ------- 3,938 On oG Leen Cie 
Sugar beets 5,670 6,403 7,309 4,600 2,319 
Potatoes 5,036 4,199 De 536 Sele eai og 971 


_ SS 


Source: U. S. Census of Agriculture. 
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Conversion of salt grass pasture to more productive grasses makes more 
efficient use of available water. 
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TABLE 23.--Alfalfa acreage, production, and sales in six-county area, 1954-1964 






Six-county area 





Item 















































Alfalfa acreage U2 G57 109 ,525 119,080 
Alfalfa as portion of | 
cropland harvested Percent 42.1 49.7 56.0 
Alfalfa production Ton 266,661 259,267 S75 Doo 
Portion of crop sold Percent Lied 14.8 ey 201 





Source: U. S. Census of Agriculture. 


LIVESTOCK PRODUCTION 


The six-county area produces about 25 percent of the State's pro- 
duction of livestock and livestock products. This relationship has re- 
mained constant for the last 20 years. Some fluctuations within live- 
stock groups have occurred, but total livestock relationship has re- 
mained about the same. In 1959, 22.4 percent of the cattle and calves, 
13.3 percent of the dairy cows, 25.2 percent of the sheep and lambs, 
27.7 percent of the pigs, and 40.4 percent of the turkeys were located 


TABLE 24.--Livestock on farms in the six-county area, 1944-1964 


Year 
Type of 
livestock 
1944 1949 1954 1959 1964 
Number Number Number Number Number 
Cattle & calves 132,905 126,349 173,856 160,476 171,986 
Dairy cows 14,678 145357 14,207 12,706 10,285 
Sheep & lambs 458,469 237,396 sW/ls sols 324,885 304 ,540 
Hogs ; 22,324 18,055 12,927 18,286 9,066 
Turkeys WSReLoe 9223511. 1,169,160 980,471 1,666,076 





Ke 


Source: U. S. Census of Agriculture. 


The number of cattle and calves sold has consistently increased 
from 49,568 in 1944 to 90,327 in 1959. Butterfat sales have consis- 
tently decreased from 433,359 pounds in 1944 to 27,394 pounds in 1964. 
All other livestock and livestock products have not established a con- 
sistent trend over the last 20 years (Table 25). 


TABLE 25.--Amount of livestock and livestock products sold from farms 
in six-county area, 1944-1964 







Farm products 








Cattle & calves 





























































































sold alive Number 49,568 62, 152 ipsa ts: 90,327] 90,101 
Butterfat sold Pounds 4335359 ES 25 Os 885357 Samo 24 th 2 O4 
Whole milk sold | 1,000 gals. 6,108 Oe 759 8,993 o5473 Pe fil 
Sheep & lambs 

sold alive Number Z2Oa5239 1525 25441 220, 41:8-e2.375509:)-206,934 
Hogs & pigs 

sold alive Number Si ol 22, O60 WSs 235538084)1 713.014 
Wool shorn 1. 000 lbss Beto 1,906 2,455 PRES ANY POG: 





Source: U. S. Census of Agriculture. 


VALUE OF FARM PRODUCTS 


Total value of farm products sold from the 6 counties increased 
frome 930,59 ml Lonmin 954 tO. 554.5 million rin yl964) a(Tabler26):7a-This 
increase in sales did not keep pace with increase in the value of farm 
product sales in the State, The 6 counties increased the value of farm 
product sales by 10.9 percent from 1954 to 1959, while the State's in- 
crease was 26.7 percent for the same period. In 1954, the 6 counties' 
production accounted for 24.1 percent of the value of the State's agri- 
cultural production and in.1959 this figure was 20.7 percent. 
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TABLE 26.--Value of farm products sold by source, six-county area, 
1954-1964 


Year 


Products sold 1954 1959 1964 















1,000 dollars] 1,000 dollars 1, 000%dolTars 











Field crops 7,508 loo 47 no 
Other crops 146 61 58 
Total crops 7,654 4,834 
Dairy products is OoS 3,206 
Poultry and poultry 
products 6,026 8,834 
Livestock 14,383 L75.090 
Total livestock and 
livestock products 22,804 275682 29,622 
Total value or sales 32,902 34,465 
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FARM SURVEY FINDINGS 


DESCRIPTION OF AREAS STUDIED 


The Sevier River Basin has been divided into 4 economic areas and 
6 sub-basins. The economic areas encompassed geographic areas of simi- 
lar agricultural activity while the sub-basins were selected on the 
basis of hydrology. Map 12 shows the economic areas and their relation- 
ship to sub-basins. Economic areas are designated by Roman numerals 
I through IV, while the sub-basins are indicated by letters A through F. 
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Beef and dairy herds contribute to the economy. 
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Economic Area I comprises all of Sub-basins E and F plus that part 
of Sub-basin D which is in Piute County. Agricultural production is ori- 
ented toward forage crops and livestock production. The elevation is re- 
latively high with valleys above 6,000 feet. The growing season is con- 
sequently short. Farmers depend primarily on direct-flow water rights to 
provide irrigation water supplies. 


Economic Area II includes all of Sub-basin C and all of Sub-basin D 
that lies in Sevier County. The economy is dependent primarily on rais- 
ing and feeding livestock with some cash crops. Sugar beets are the 
principal cash crop. Irrigation water supplies come from Sevier River, 
tributary streams, and reservoir storage. 


Economic Area III has the same boundaries as Sub-basin A. The agri- 
cultural economy is dependent on forage crops, livestock, and turkeys. 
The primary source of irrigation water is from mountain streams and 
springs. Some water is pumped from underground supplies. 


Economic Area IV is the same as Sub-basin B. The economy is ori- 
ented toward raising and feeding livestock and cash-crop farming. Farm 
income from these two sources is about equal. Alfalfa hay, alfalfa seed, 
and wheat are the main cash crops. Most of the irrigation water comes 
from reservoir storage with some underground supplies. 


SURVEY POPULATION DEFINED 


A list of all farm operators in each economic area was compiled. 
The following information for each farm was collected: (1) Name of oper- 
atom andaceneva me location somevarms (2) satotal»acres.in farms .()ecropland 
acreage; (4) major types of farm enterprises; and (5) grazing permits of 
public lands. 


Institutional farms and farms that were in the soil bank, idle, or 
of an unknown status were not included in the population to be sampled. 
Of the 3,052 farms sampled, 231 were in this category (Table 27). Farms 
were classified into groups on the basis of their major type of livestock 
or crop enterprise except for small farms which included all farms with 
less than 40 acres of irrigated cropland regardless of the type or size 
of livesotck enterprises. 


Data collected as a basis for sampling indicated there were 
1,048,493 acres of land in farms (Table 28). Cropland acreage was 
317,492. Land in farms by economic areas varied from 150,187 acres in 
Area 1 €om395iy/ Osi aeres mingAreaelVa8 \Cropland.acreages: included, 33,073 
ACTeS BineAces slam woes) ineArea, (hs 08%399ein "Area {ITIy and? 1405403? in 
Area IV. A considerable acreage of cropland in Area IV was dry crop- 
land, while the dry cropland acreage in the other areas was relatively 
minor. 
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TABLE 27.--Classification of farms by farm type and economic area, 
Sevier River Basin, 1962 





Economic Area 


Farm type total 
I TE IT IV 















Number 
Beef 
Range beef 85 
Range beef and range sheep 4 
Range beef and farm flock sheep 26 
Farm beef 52. 
Farm beef and farm flock sheep 10 
Beef total 
Sheep 


Range sheep 
Range sheep and farm beef 
Farm flock sheep 

Sheep total 


Dairy 
Grade A 


Grade C 
Dairy total 


General 
General livestock 
Feeder 
Dry crop 
Irrigated crop 
General total 


Small farm®@ 


Cihere 
Institutional farm 
Soil bank 
Idle 
Operator unknown 
Other total 





Total all types 420 1,067 829 736 3,052 





4Frarms with less than 40 acres of irrigated cropland, 
these farms were not included in the farm survey sample. 
Source: Compiled with help of office managers, Agricultural Stabilization 


and Conservation Service, County Agents, and other agricultural technicians 
familiar with farmers and their farming operations. 
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TABLE 28.--Total land, cropland and noncropland, in farms by economic 
area, Sevier River Basin, 1962 











Cropland 





Noncropland 









Acres Acres Acres 





































Economic Area I OGno ho it6.024 IDO ROT 
Economic Area II Gaso23 160,464 Zoe oe 
Economic Area III 68,393 LS 5000 20/5250 
Economic Area IV 140 , 403 Peo OU 5935703 
Sevier River Basin 317,492 7315001 1,048,493 


Source: Compiled from data provided by Agricultural Stabilization 
and Conservation Service. 


SURVEY SAMPLE 


The farm survey was designed to obtain costs and returns data rela- 
ting to agricultural enterprises, resource requirements of various en- 
terprises, and an inventory of resources available to individual farm- 
ers. Physical data relating to irrigation water application and crop 
production response were also collected. 


The population from which a sample was surveyed included 2,821 of 
the 3,052 farmers. Farm schedules were obtained from 55 farmers in Area 
Tow lOSea eA reaw le o2 ineareasilio and 6/7 an Area JV, for a Basin total 
Ofeol/.) lhestarmesurvey ineluded 10.4 >percent of the farmers, 16.6) per- 
Centeore einem landeinetarms, and #l3.9 percent of the cropland, .The.pen- 
centage of land in farms in the survey was 30.4 percent in Area I, 10.8 
PerccumsUnmALecas liom Gupehcent ingArea Lil sand 11./,percent in Area 
EVs 


CHARACTERISTIC OF FARM OPERATORS 


Selected general information about farm operators and their families 
is shown in Table 29. Farmers averaged 52 years of age, and in addition 
to working 2,601 hours per year on their farms, they also worked 90 days 
a year off the farm. The average farmer had a nonfarm income of $2,173 
per year. 
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TABLE 29.--General information about farmers and farm families by 
economic area, Sevier River Basin, 1962 


Economic Area 


Ttem Unit ii tale oes IV Basin 


Operators interviewed Number 103 92 67 Sy. 
Age of operators Year 5129 153.6 | 20a ees 
Nonfarm income Dollar 2.20401 25302, | 15 (ume 
Worked off-farm Day 84 88 a 90 
Sons over 10 years of age| Number : Too 1.38 1.67, i; Gy, 


Daughters over 10 years 
of age Number : 1.40 1.43 1.45 1.41 


Available operator time Man-hour 25 04501\25.00 1 sce Om lte fOUw 


Family labor per farm Man-hour LOLS SL S39 ee Solslaieooe 





Family labor was an important part of the total farm labor supply. 
Family labor provided an average of 1,656 man-hour equivalents or about 
39 percent of the unhired farm labor. In most cases, the majority of 
the family labor was provided by the farmers' sons, but in some cases 
wives and daughters also helped on the farm, 


LAND USE AND FARM SIZE 


The farm survey included 174,204 acres of land in the Sevier River 
Basin (Table 30). Land-use distribution included 17.1 percent irrigated 
cropland, 4.7 percent dry cropland, 2.3 percent native meadow, 9.6 per- 
cent permanent pasture, 64.8 percent range, and 1.5 percent other uses. 
Farmers owned 71.8 percent of the land they operated and rented the re- 
maining 28.2 percent. Crops and forage were harvested from 90.1 percent 
of the area within farms. Idle cropland and crop failures included 15 
percent of the irrigated cropland and 75.5 percent of the dry cropland. 
The average farm included 549.5 acres of land from which crops or forage 
were harvested on 495.2 acres. About 24 percent of the land in farms 
was irrigated. 
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TABLE 30.--Agricultural land use on study farms, Sevier River Basin, 1962 





Land use 


Cropland 
Irrigated 
Nonirrigated 

Native meadow 

Permanent pasture 
Irrigated 
Nonirrigated 

Range 

Other 
Irrigated 


Dryland 


Total 


Economic Area IL 






Per farm 
Sevier 
River Idle or not 
Basin Harvested harvested 








Acres 


Os Ole 






29,745 







8,134 






4,045 






16,836 








7,942 






8,894 


112,842 






2,602 







LOS 






2,497 


174,204 495.2 


54.3 


Total 


Acres 
mea 
GSe5 
wa 
12.8 
531 
Zeek 
28.0 


DOD ae 


649.5 


The farm survey in Area I included 45,621 acres of land (Table 31). 
Land-use distribution included 7.9 percent irrigated cropland, 0.8 per- 
cent dry cropland, 2.4 percent native meadow, 7.8 percent permanent pas- 


ture, 80 percent range, and 1.1 percent other uses. 


Farmers owned 55.4 


percent of the land they operated and rented the remaining 44.6 percent. 


The rental percentage was highest for rangeland. 
harvested from 96.7 percent of the area within farms. 
CEhOperailureseincluded 14 percent of the irrigated cropland. 
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Crops and forage were 
Idle cropland and 
The average 


farm included 829.5 acres of land from which crops and forage were har- 
vested on 802.3 acres. About 14 percent of the land in farms was irri- 
gated. 


TABLE 31.--Agricultural land use on study farms, Economic Area I, 1962 


Per farm 






Idle or not 





Land use Area I Harvested harvested Total 
Acres 

Cropland F240 
Irrigated Oat 
Nonirrigated 6.3 
Native meadow Zee 
Permanent pasture 64.4 
Irrigated 29 ead. 
Nonirrigated 32a 
Range 663.9 
Other Bee 
Irrigated ne 
Dryland 8.8 
Total 45,621 802.3 Lie O29) 


Economic Area II 
The farm survey in Area II included 25,309 acres of land (Table Bae 


Land-use distribution included 39.5 percent irrigated cropland, 0.9 per- 
cent dry cropland, 1.3 percent native meadow, 20.2 percent permanent 


= RUOU Me 


pasture, 34.2 percent range, and 3.9 percent other uses. Farmers owned 
61.7 percent of the land they operated and rented the remaining 38.3 per- 
cent. Crops and forage were harvested from 88 percent of the area within 
farms) eeldVve “cropland and crop ‘failures: include 13;4<-percent of the irri- 
gated cropland. The average farm included 245.7 acres of land from which 
crops or forage were harvested on 216.1 acres. About 43 percent of the 
land in farms was irrigated. 


TABLE 32.--Agricultural land use on study farms, Economic Area II, 1962 






Per farm 





Land use /Meeey Ii 






















tdle on not 
harvested 





Harvested 


Cropland 


Irrigated ier) 
Nonirrigated 253 
Native meadow sae 
Permanent pasture AQT 
Irrigated LASs 
Nonirrigated 5200) 
Range Stel 
Other 9.4 
Pod CeCe ee eee me ER 8 RR) eS 


Dry land 
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Beonomic Area Lill 


The farm survey in Area III included 57,103 acres of land (Table 33). 
Land-use distribution within the area included 11.8 percent irrigated 
cropland, 1.9 percent dry cropland, 4.6 percent native meadow, 6.2 per- 
cent permanent pasture, 75.2 percent range, and 0.3 percent other uses. 
Farmers owned 74.4 percent of the land they operated and rented the re- 
maining 25.6 percent. Crops and forage were harvested from 95.5 percent 
of the area within farms. Idle cropland and crop failures included 9.3 
percent of the irrigated cropland. The average farm included 620.7 acres 
of land from which crops and forage were harvested on 593 acres. About 
21 percent of the land in farms was irrigated. 


TABLE 33.--Agricultural land use on study farms, Economic Area III, 1962 


Per farm 





















Land use Area lL 
Idle or not 


harvested 





Harvested 


Cropland 


Irrigated I3ge 
Nonirrigated Lis? 
Native meadow 28.4 
Permanent pasture 38.4 
Irrigated Lijs0 
Nonirrigated 11.4 
Range 467.1 
Other 129 
Irrigated 1.0 


Dryland 


Economic Area IV 


The farm survey in Area IV included 46,171 acres of land (Table 34). 
Land-use distribution included 20.4 percent irrigated cropland, 14 per- 
cent dry cropland, 10 percent permanent pasture, 53.3 percent range, and 
2.1 percent other uses. Farmers owned 90.6 percent of the land they op- 
erated and rented the remaining 9.4 percent. Crops and forage were har- 
vested from 78 percent of the area within farms. Idle cropland and crop 
failures included 21.3 percent of the irrigated cropland and 72.9 percent 
of the dry cropland. The average farm included 689.1 acres of land from 
which crops and forage were harvested on 537.8 acres. About 25 percent 
of the land in farms was irrigated. 


TABLE 34.--Agricultural land use on study farms, Economic Area IV, 1962 


Per farm 










Land use Area IV 
Idle or not 


Harvested harvested Total 

Acres Acres 

Cropland 1550/75 dif. 0 
Irrigated 9,403 140.3 
Nonirrigated otoy 
Native meadow So 00g msm = Ft wenn fee fie wie 
Permanent pasture 697.2 
Irrigated S03 
Nonirrigated 3.8%9 
Range 368.5 
Other 14.4 
Pega ted. a ae mam —— BEN fF mew ee ff meen 
Dryland Liven 


Total 46,171 Boo bbe 689.1 


CROPPING PATTERN 


The percentage distribution of different crops by economic area and 
the Basin is shown in Table 35. Alfalfa was the leading crop grown and 
occupies 51 percent of the crop area. Permanent pasture and barley were 
next in order covering 25 percent and 13 percent of the crop area, re- 
spectively. Meadow hay covered 5 percent of the area. 


TABLE 35.--Distribution of crops by economic areas, Sevier River Basin, 
1962 


Economic Area 





Crop £ Jt oe IV Basin 
Percent Percent Pereent Percent 
Alfalfa 44.5 5320 39'.6 ‘ 5140 
Permanent pasture , LS... : ; 2 ee 
Meadow hay Oks, 
Barley te 
Corn silage 2 
Rotation pasture 9 
Wheat aU 
Sugar beets PS 
Total 100.0 100.0 100.0 100.0 100.0 


CROP YIELDS 


Both the 1962 yield and the last 5-year average yield (1958-62) are 
given for each crop (Table 36). The survey year of 1962 was about a nor- 
mal year, except for alfalfa seed and corn silage production. An early 
frost reduced yields on these crops. Survey data indicates that yields 
were above average for meadow hay, barley, and Sugar beets. Yields were 
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TABLE 36.--Crop yields per harvested acre on study farms by economic area, 





Area 


HR HHH 


TEE 
Tela: 
ay 
ear 
esas 
AEA 
ety 


Basin 
Basin 
Basin 
Basin 


Basin 


Basin 
Basin 
Basin 
Basin 


Sevier River Basin, 


Crop 


Alfalfa 
Permanent pasture 
Meadow hay 

Barley 

Corn silage 


Alfalfa 

Permanent pasture 
Meadow hay 

Barley 

Corn silage 
Rotation pasture 
Wheat 

Sugar beets 


Alfalfa 

Permanent pasture 
Meadow hay 

Barley 

Corn silage 
Rotation pasture 
Wheat 


Alfalfa (2 or more cuttings) 
Alfalfa (1 cutting + seed) 
Alfalfa seed (2nd crop seed) 
Alfalfa seed only 

Permanent pasture 

Barley 

Corn silage 

Rotation pasture 

Wheat 


Alfalfa 

Alfalfa seed 
Permanent pasture 
Meadow hay 

Barley 

Corn silage 
Rotation pasture 
Wheat 

Sugar beets 





1962 


emi 


Unit 


Ton 
AUM 
Ton 
Bushel 
Ton 


Ton 
AUM 
Ton 
Bushel 
Ton 
AUM 
Bushel 
Ton 


Ton 
AUM 
Ton 
Bushel 
Ton 
AUM 
Bushel 


Ton 
Ton 
Pound 
Pound 
AUM 
Bushel 


Bushel 


Ton 
Pound 
AUM 
Ton 
Bushel 
Ton 
AUM 
Bushel 
Ton 


LIGZe 


UnRODROUROU 
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Yield 


wWwOondor. 


orwooFFrwwo 
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below average for alfalfa hay, alfalfa seed, pasture, corn silage, and 
wheat. Although variations from the above observations occurred within 
economic areas, the 1962 crop yields in general were near normal, except 
in Economic Area IV which was slightly below normal. 


Average value per harvested acre of crops produced was SSO stile etal 
1962. Comparable figures by economic areas were Area lI, S39. S34: PAreaml lL. 
Sy oebemeArea Lil, S40.78- and Area IV, $/2.31. 


LAND VALUES AND RENTAL ARRANGEMENTS 


Irrigated cropland value and cash rental rate are considerably high- 
er in Economic Area II than in other areas (Table 37). The estimated 
average value of irrigated cropland is $278 per acre. Irrigated perman- 
ent pasture and rangeland values are the highest in Economic Area I. The 
average for irrigated permanent pasture is $239 per acre and $16 per acre 
on rangeland. It is a general practice in all areas for the landlord and 
farmer to share revenue equally on all crops, except sugar beets. 


GRAZING ENTERPRISES 


Private and Federal grazing lands provide low-cost forage to be used 
in combination with hay and grain grown on irrigated lands. These feed 
sources have provided ranchers with the resources necessary for success- 
ful range livestock operations since early settlement. 


Public lands administered by the Bureau of Land Management in Graz- 
ing Districts 3, 5, and 10 and Uinta, Fishlake, Manti-LaSal, and Dixie 
National Forests, provide grazing. Livestock using BLM lands obtain 
about 40 percent of their annual feed requirement from these lands. 

Those grazing on National Forest lands obtain approximately 30 percent of 
their total annual forage requirements from this source. 


Overstocked rangelands and deteriorating forage conditions caused 
significant reductions in livestock during the 1945-60 period. Both 
sheep and cattle using BLM lands have decreased; sheep by 29 percent 
and cattle by 7 percent. On National Forest lands, cattle were reduced 
by 7 percent and sheep by 22 percent. 


In 1962, there were 492 operations with base property in the Basin 
that grazed cattle and 103 operations that grazed sheep on National For- 
est lands utilizing 127,057 animal unit months of grazing (Table 38). 
Comparable figures for BLM lands were 313 cattle permits and 139 sheep 
permits with 347,825 animal unit months of grazing. 


Livestock grazing on BLM lands in 1962 numbered 24,815 cattle and 
167,733 sheep; the same year, 21,411 cattle and 58,819 sheep utilized 
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TABLE 37.--Estimated market value per acre of land and water without 
buildings, and rental arrangements, economic areas, Sevier River Basin, 
Es Teye 


Economic Area 


Sevier 
River 
Basin 


Type of land or 

crop 

Value per acre; 
Irrigated cropland Dollar 278 


Irrigated permanent 
pasture Dollar 239 


Dry cropland Dollar 43 
Dry pasture Dollar a3 
Rangeland Dollar 16 
Rental arrangements: 
Landlord crop share: 
Small grain Percent 
Beets Percent ae 
Alfalfa Percent Sas ee 
Cash rental: 
Cropland Dollar 3 : ; : Si 
Dryland (range) Dollar 


Estimate of most efficient 
size of irrigated farm 





“Represents rental value of farm land without water. 
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TABLE 38.--Use of public grazing land by farm operators with base property within the 
Sevier River Basin, 1962 


Economic Area 


Item Unit Basin 
National Forest lands 
Operators with cattle permits Number 137 150 122 93 492 
Permitted cattle Number 6,473 8,298 3,604 BROBo ence ell 
Authorized grazing AUM ZS 36,216 14,884 11,394 88,472 
Average size of permit Number 47.2 Bon) B22, 326 43.5 
Average size permit AUM 189.6 241.4 1,3}24.5.8) 22a 179.8 
Operators with sheep permits Number 14 25 63 1 103 
Permitted sheep Number LOR 22 11596 36,061 950 58,819 
Authorized grazing AUM 6R2ai7 7,803 24,248 Ly, 38,585 
Average size permit Number 729.4 463.8 D12.4 950.0 alae 
Average size permit AUM 444.1 Spel 384.9 1375.0 374.6 
Public lands administered by BLM 

Operators with cattle permits Number al 68 ls) v2 SiS 
Permitted cattle rebee 11,660 4,460 635 8,060 24,815 
Authorized grazing AUM 51,429 ella, Seis 47,580 128,199 
Average size permit Number WOE 05} 65.6 48.8 66.6 oS 
Average size permit AUM 463.3 348.8 421.0 So 3 rr 409.6 
Operators with sheep permits Number 17 35) 85 2 39 
Permitted sheep Number 17,990 30,298 PA 3 85 8,060 VOVG 33 
Authorized grazing AUM 14,520 41,192 133.5373 10,541 219,626 
Average size permit Number OS Gare 857 aL Ore 4,030.0 er OGre/, 
Average size permit AUM 2703.05 Om) mle 7/6/.9e |e Yd OO Zen ee 2 Om eS SOTO 


et 


Source: Compiled from data provided by U. S. Forest Service and Bureau of Land 
Management. 


See a 


U. Ss FOREST SERVICE PHOTO SRBI=-14 





Cattle grazing on the Fishlake National Forest. 
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forage from National Forest lands. These figures include only operations 
with base property within the Basin. Operators with headquarters outside 
the Basin also used a considerable amount of forage from these areas. 
However, only part of the public land utilized by these operators is act- 
ually within Basin boundaries. 


Data indicates that 20 percent of the farm operators have National 
Forest grazing permits. Permit holders on BLM lands number 14.8 percent 
of the total farm operators. In Economic Area I, 36 percent of the oper- 
ators have National Forest permits and 31 percent BLM permits. Compar- 
able figures for other areas are: 16 percent and 10 percent of operators 
in Economic Area II; 22 percent and 12 percent of operators in Economic 
Area III; and 13 percent and 17 percent of operators in Economic Area IV. 


The farm survey indicated that in 1962, 16 percent of the cattle 
over 1 year of age grazed on National Forest lands and 15 percent on 
BLM lands. Use of Federal grazing by sheep was much higher. About 80 
percent of the sheep used BLM lands and 79 percent also used National 
Forest lands. 


About 680,000 acres of private and State rangelands are within the 
Basin and about 136,000 animal unit months of grazing are provided by 
these lands (Table 39). Private and State rangelands are not evenly dis- 
tributed; about 16 percent of these lands are in Economic Area I, 22 per- 
cent in Economic Area II, 27 percent in Economic Area III, and 35 percent 
in Economic Area IV. 


TABLE 39.--Acreage and animal unit months of forage provided by private 
and State lands, Sevier River Basin, 1962 













Amount of forage 


Acres AUM's 








Area I 108,000 21,600 
Area II 150,000 30,000 
Area III 185,000 37,000 
Area IV 237,000 47,400 
Sevier River Basin 680,000 136,000 


Many areas of public lands are steep with rough broken topography 
and limited livestock water. Additional adjustments in livestock graz- 
ing in some areas are needed to protect watershed and other resource 
values. Both livestock numbers and their grazing distribution need to 
be coordinated into a system that will protect the forage resource as 
well as provide satisfactory returns to livestockmen. On other areas 
of gentle slopes, favorable soils, and climate, forage production can 
be increased through chaining of Pinyon-juniper, spraying of sagebrush, 
and reseeding with desirable forage species. Increased carrying capac- 
ity due to range improvement will help offset adjustments in other areas. 


AGRICULTURAL INCOMES 


PROCEDURES 


Estimates of agricultural incomes were derived by farm-budgeting 
procedures. Farm sizes and livestock enterprises were selected to re- 
present actual conditions as nearly as possible. Farm-survey findings 
were used to vary farm resources and production rates between farms and 
economic areas. Detailed descriptions of available land and water re- 
sources, livestock enterprises, crop yields, cropping patterns, produc- 
tion practices and water-yield relationships are available in separate 
publications. (1, 12, 21) Prices used for estimating farm incomes and 
associated costs were based on price projections by the U. S. Department 
Of Agriculture adgusted to tit Local conditions. 


Farm types used in arriving at agricultural incomes were based on 
existing types of farms and available Federal grazing permits. Four farm 
types were predominant in the farm survey--range beef, general livestock, 
cash crop, and small farms. A brief description of each farm type used 
in the analysis follows: 


oma lieradesCadalty--This farm type was)used to represent the dairy en- 
terprises and small farms. Small dairies were shown in Areas I, II, and 
III. The number of dairy cows per farm varied from 15 to 24. The crop- 
ping pattern was fitted to livestock feed needs. 


General farms--Feeder calves were purchased on the fall, wintered and 
grazed on irrigated and wet pastures the following summer, and sold as 
erass-tat) long» yearlings-s [he size of herd varied from 90 to 180. Gen- 
eral farms were used in Areas I and III. 


Range-beef farms--Range-beef farms were used in the analyses to represent 
the beef and sheep farms along with available Federal grazing resources. 
The number and size of range-beef farms in each area were fitted to 
available off-farm grazing resources. Available grazing was divided 
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into 4 periods and on-farm cropping pattern balanced to meet live- 
stock feed needs. Range-beef farms were shown in all areas. 


Cash-crop-feeder farm--A combination of cash-crop and livestock-feeder 
farms was used in Areas II and IV to evaluate larger, more intensive op- 
erations. Alfalfa hay and grain were fed to livestock with sugar beets 
and alfalfa seed sold for cash. The size of the feeder operations var- 
ied from 250 to 450 head. 


Cash-crop farm--Both large and small cash-crop farms were used in Area 
Iv. Alfalfa hay, alfalfa seed, and barley were produced on these farms. 


PROJECTED PRICES 


All prices used for estimating farm incomes and associated costs 
are based on the May 1965 normalized price projections of the U. S. De- 
partment of Agriculture. State price projections were adjusted to fit 
local conditions. 


Information obtained during the field survey showed some variations 
in local and State prices. For example, alfalfa hay price was lower than 
the State price. All prices were adjusted for marketing costs and are 
net prices to farmers. Prices used for selected items are shown in 
Table 40. 


CROP YIELDS 


Crop yields used in estimating farm incomes are shown in Table 41. 
Estimates are based on farm-survey findings and represent average condi- 
tions in each area. Yields are not directly comparable between areas 
because water supplies, fertilizer use, soils, and climatic conditions 
vary. 
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TABLE 40.--Projected normalized prices received and selected prices paid, 
Sevier River Basin, 1965 





Product Price® 
Price received 
Crops 
All hay, baled? Ton 21.60 
Straw, baled Ton L5s00 
Corn Ton eV 
Barley Bushel L205 
Pasture AUM 4.50 
Sugar beets Ton 14.50 
Alfalfa seed Pound .40 
Livestock and livestock products 
Milk, butterfat nos 
Calves (beef steers) 25250 
Calves (beef heifers) 232 
Long yearlings (beef steers) 23.00 
Long yearlings (beef heifers) Zee) 
Cull cows (beef) Lome 0 
Cull cows (dairy) 14.50 
Bulls (beef) VeaO 
Fat steers (beef) 2x00 
Prices paig 
Hired labor 2S 
Custom rates: 
Baling hay 4.00 
Combining grain JaiO0 
Chopping corn 15.200 
Harvesting beets 20 





4Net prices received by farmers. 
bprice after shrinkage. 


Source: Farm survey findings and normalized price projections by 
U. S. Department of Agriculture, May 1965. 
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TABLE 41.--Crop yields used in estimating farm incomes by economic areas, Sevier River Basin, 1962 


Economic Area 


Crop Unit 

E Il ELE IV 
Alfalfa hay Ton 3.0 4.0 3.0 355 
Meedow hay Ton Ah ots) eos este 
Rotation pasture AUM 6.0 6.0 6.0 =--- 
Irrigated permanent pasture AUM 5.0 5.0 SO) 5.0 
Wet pasture AUM 4.0 4.0 4.0 4.0 
Barley Bushel 50.0 60.0 55.0 S bya”) 
Corn silage Ton —<== 16.0 lee L530 
Sugar beets Ton -c-- 15a) o--- <--- 
Alfalfa hay (first crop) Ton mie! — soe ‘eel 
Alfalfa seed (second crop) Pound ---- ---- | << 75 


FARM INCOMES 


The agricultural incomes and selected organizational items for re- 
presentative farms and average farm income are shown in Tables 42-45. 
Average farm incomes varied between economic areas from a low of $3,275 
ingAreas!=to a high of $60,330 in Area IV. Farm incomes” in Areaselieand 
III were $5,814 and $5,824, respectively. Weighted (farm numbers) aver- 
age farm income for all operators was $5,481. 


Farm incomes do not necessarily indicate the income that farmers 
have available for family living expenses. Payments for interest on 
borrowed capital, principle payments, income taxes, and social security 
taxes have to paid before income for family living can be determined. 
Farm-survey findings indicate that the average farmer also has $2,173 
of nonfarm income. Nonfarm incomes by economic areas were: Area I, 
S2e405" Areaulil, $2,204; "Area vlll, $2,302; and AreatiV. sity o74 


Capital requirements for all operators averaged $81,865. Comparable 
figures by economic areas were: Area I, $64,510; Area II, $84,304; Area 
LiL, 905,902;"and Area IV; $87,678. 


The return to operators for their labor and management averaged 
$1,397. Within economic areas, returns for labor and management were 
the lowest in Area I ($49) and the highest in Area IV ($1,946). Far- 
mers in Area II received $1,598 and the farmers in Area III, $1,529. 
Returns by types of farms varied from a minus $74 for range-beef farms 
in Area I to $3,857 on large cash-crop farms in Area IV. 
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TABLE 42.--Agricultural incomes and organizational items for selected farm 
types and sizes, Economic Area I 


Item 


Farms 


Total land 

Irrigated rotation 
cropland 

Irrigated nonrotation 
cropland 

Nonirrigated nonrotation 
cropland 

Irrigable under system 

Other 


Productive livestock 
Operator and family labor 
Investment 
Land 
Buildings and improvement 
Machinery 
Livestock 
Other 
Farm receipts 
Farm expenses? 
Farm income® 


Interest on investment4 


Return to labor and 
management 


Small 
Unit grade C General 
dairy farm 
Number 150 75 
Acre 60 493 
Acre 30 67 
Acre 9 20 
Acre 8 18 
Acre 8 16 
Acre 5 B72 
Number 15 90 
Hour 1482) 12372 


Dollar 26 , 834 395998 
Dollar 129724 355.914 


Dollar 33373 3.136 
Dollar 5 DOD 6,720 
Dollar 4,650 9,540 
Dollar 523 648 
Dollar 4,802 16,624 
Dollar 3,296 135636 
Dollar 13506 2,988 
Dollar 18342 2198 
Dollar 164 190 


Range- 
beef 
farm 

225 
927 
L112 
34 

29 

25 
eeu, 
100 
2,476 

92,4954 

618118 
Le 0 
8,491 

17,950 

700 

LR 222 
ono 
Lae) yt 


4,625 


-74 


Weighted 
average 
450 
566 
76 
24 
21 
18 
427 
70 
2,074 
64,510 
40,785 
3,766 
Lance 
Pee 
623 
O98. 
6,707 
Seat 


Bn e20 


49 





4Does not include any capital investment in grazing permits. 


b 


Does not include interest on investment. 


“Return to labor, management and capital. 


dat 5 percent. 
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TABLE 43.--Agricultural incomes and organizational items for selected farm 
types and sizes, Economic Area II 


Item 


Farms 


Total land 
Irrigated cropland 
Irrigated noncropland 
Nonirrigated noncropland 
Irrigable under system 
Other 


Productive livestock 
Operator and family labor 


Investment 
Land 
Buildings & improvements 
Machinery 
Livestock 
Other 


Farm receipts 
Farm expenses? 
Farm income° 


Interest on investment4 


Return to labor and 
management 


*Does not include any capital investment in grazing permits. 


Number 


Acre 
Acre 
Acre 
Acre 
Acre 
Acre 


Number 
Heue 
Dollar 
Dollar 
Dollar 
Dollar 
Dollar 
Dollar 
Dollar 
Dollar. 
Dollar 


Dollar 


Dollar 


Cash-crop- 
feeder 
farm 


Se 


2,990 
105,530 
47,890 
3,974 
9,976 
42,000 
1,690 
28,131 
20,161 
7,970 


Sly, 


2,693 


b , ; 
Does not include interest on investment. 


“Return to labor, management and capital. 


dat 5 percent. 


1Z52- 


45 
78 
88 
8 
400 







166 


EA GS) 


108 , 5612 
65,940 


4,485 
8,491 
28,135 
1,510 


147551 


8,628 


DI 2a 


5,428 


495 


Weighted 
average 
822 
205 
87 
15 
A 
79 
161 
2,838 
84,304 
41,162 
4,612 
8,952 
28,139 
1,439 
POsESZ 
13ysu6 
5,814 


4,216 


15598 


TABLE 44.--Agricultural incomes and organizational items for selected farm 
types and sizes, Economic Area III 


Small Range- 
Item Unit grade C| General beef Weighted 
dairy farm farm average 
Farms Number 130 I 165 430 
Total land Acre 83 500 1,146 622 
Irrigated cropland Acre eM 146 153 E16 
Nonirrigated noncropland Acre 28 LT2 ate) 88 
Irrigable under system Acre 8 34 35 2] 
Other Acre 10 208 843 391 
Productive livestock Number 24 180 185 L35 
Operator and family labor Hour 2,465 22621 Sakee 2,829 
Investment Dollar| 33,469 92,360] 121,930 85,902 
Land Dollar 14,490 59 ,600 76,320 DS sie 
Buildings and improvements| Dollar Ono Le 31,812 6,856 5,464 
Machinery Dollar 5,263 8,491 8,491 7,606 
Livestock Dollar 7,350 19 ,080 28.135 19 ,008 
Other Dollar 672 O72 eeico 1,446 
Farm receipts Dollar 8,282 Laas On a7 13,464 
Farm expensesP Dollar ish eP 6,980 9,926 7,640 
Farm income® Dollar 2,860 eo Oeil! 5, 824 
Interest on investment Dollar imo7s 4,618 6,097 AeeZ9)5 
Return to labor and 
management Dollar ileal Ble 454 Teo 


a 


“Does not include any capital investment in grazing permits. 
bpoes not include interest on investment. 
CReturn to labor, management and capital. 


dat 5 percent. 
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TABLE 43% --Agricultural incomes and organizational items for selected farm 
types and sizes, Economic Area IV 


Item 


Farms 


Total land 
Irrigated cropland 
Irrigated noncropland 
Nonirrigated noncropland 
Irrigable under system 
Other 


Productive livestock 
Operator and family labor 
Investment 

Land 

Buildings and improvements 

Machinery 

Livestock 

Other 
Farm receipts 

b 

Farm expenses 
Farm income® 


Interest on investment4 


Return to labor and 
management 


Unit 










Acre 
Acre 
Acre 
Acre 
Acre 
Acre 





Hour 


















Number 


Number 


Dollar 
Dollar 
Dollar 
Dollar 
Dollar 
Dollar 
Dollar 
Dollar 
Dollar 


Dollar 


Dollar 











Small Large| Cash-crop- 
cash cash feeder 
crop crop farm 

















3,492 






205,188 
O3R.O20 
8,497 
14,711 
84,000 
4,160 


















44,713 
Bilmez2 
Oo 


18) BY) 


25052 


'Does not include any capital investment in grazing permits. 


Dnoes not include interest on investment. 


Return to labor, management and capital. 


dat 5 percent. 
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200 










1,100 
95 
6 
225 
134 
640 





249 





3,660 


149.4357 
90,169 
6,949 
8,491 
42°210 

1,616 












21D OD 





13,834 





MeOre 





7,472 








199 


Weighted 
average 


700 


103 
2,065 
87,678 
55,795 
3,518 
9,544 
18,060 
761 
15,072 
8,742 
6,330 


4,384 


1,946 


IMPACTS OF ON-FARM IMPROVEMENT PRACTICES 


PROCEDURE 


Farm-income budgets, representing costs and returns for all the 
enterprises anticipated with different farm types, were used for esti- 
mating changes in farm incomes with the installation of on-farm im- 
provement practices and economic effects from development of both on- 
farm and off-farm improvement possibilities. The evaluation procedure 
involved budgeting three different situations for all farm types and 
economic areas. These situations were as follows: (1) Present level 
of resource use and incomes; (2) changes from present situation and 
incomes with the inclusion of on-farm improvement practices (difference 
between present level of practices already installed and potential lev- 
el); and (3) changes from present situation and incomes with the in- 
clusion of on-farm improvement practices, all irrigable lands (lands 
which are not now irrigated but could be successfully irrigated if irri- 
gation water were available) under present irrigation systems, and a 
full irrigation water supply for all irrigated lands. 


Improvement practices, irrigable lands, and irrigation water were 
assumed to be equally distributed on the basis of presently irrigated 
acreage. The evaluation of improvement practices assumed that irriga- 
tion water diversions would remain the same as in the past. Irrigation 
water was not considered as a limiting factor in evaluating the effects 
of the full development of on-farm resources. Off-farm development 
opportunities are sufficient to meet the needs of irrigable lands under 
the present irrigation systems and also to overcome shortages on pres- 
ently irrigated lands. 


IMPROVEMENT PRACTICES 


The evaluation of on-farm improvement practices was limited to 
irrigated rotation cropland. Irrigated nonrotation cropland and non- 
irrigated nonrotation cropland were not considered in arriving at lev- 
els of improvement practices. Sufficient data for on-farm improvement 
opportunities in wet areas were not available to provide a foundation 
for an area-type economic analysis. It will be necessary to evaluate 
opportunities in wet areas on a small-area basis because of the wide 
Vablationsinephysical) conditions: which affect. the feasibility of alter- 
native opportunities in these areas. 


Farm reservoirs, farm ditch lining, and land leveling were the on- 
farm improvement practices considered. Installation of on-farm ditch 
lining was limited to the area in which land leveling was also recom- 
mended. Ditch lining was not considered in Economic Area IV. 


vel 20g 


The present level of improvement practices already installed was 
considered in arriving at present crop yields and irrigation efficien- 
cies. The difference between the present level and the level for full 
development of improvement practices was used in the economic evalua- 
tion. The costs and effects of improvement practices are shown in 
Table 46. 


The cost of improvement practices was amortized over a 50-year 
period using a 5-percent interest rate. On irrigable lands, an addi- 
tional $50 per acre land development cost was assumed to bring these 
lands to the same levels of productivity as other irrigated lands. 


TABLE 46.--Present level of development and recommended levels of improvement practices for 
full development of on-farm resources and estimated costs by areas, Sevier River Basin 


Area 
Improvement practice , Unit 
i LT IIil IV Basin 

Farm reservoirs 

Present level Acre 2,000 8,410 13,900 7,760 32,070 

Recommended for full development Acre 2,000 1,680 9,430 2,180 153290 

Per acre installation cost Dollar 18.18 11.00 13.66 11.00 15562 

Effect on irrigation efficiency Percent 6.00 6.00 6.00 6.00 6.00 

Change in farm irrigation efficiency] Percent oe4i male 1.14 -16 ao 
Farm ditch lining 

Recommended for full development Acre 18,105 55,520 35,290 | ------ 108,915 

Per acre installation cost Dollar 105.00 105.00 105.00 | ------ 105.00 

Effect on irrigation efficiency Percent 6.00 6.00 6.00 | ------ 6.00 

Change in farm irrigation efficiency] Percent 2.42 3.94 4.27 | ------ 2.46 
Land leveling 

Present level Acre 2,945 17,540 5,480 43,220 69,185 

Recommended for full development Acre 18,105 55,220 35,290 45,700 154,615 

Per acre installation cost Dollar SiS S4n2. 64.80 48 .49 SonZc 

Effect on irrigation efficiency Percent a. 29 6.02 4.66 4.94 Pays 0) 

Change in farm irrigation efficiency] Percent 2a 397 Sei Leah, SS 
All_ improvement practices 

Average cost per irrigated acre Dollar 63.98 992i), 112.83 23.99 ce) 

Change in farm irrigation efficiency] Percent 4.82 8.03 8.27 2e9 5 5.88 

Change in water-use efficiency Percent See Si DieDD) 2.06 4.17 


a ee 
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FINDINGS 


Feonomie Areas 


The installation of on-farm improvement practices will result in 
increasing the present on-farm irrigation efficiency by 4.8 percent and 
the overall area water-use efficiency by 3.4 percent. In addition to 
increasing irrigation efficiency, installed practices would also result 
in reducing farm labor requirements and provide small increases in crop 
yields through better distribution of irrigation water to the crop root 
zone. Irrigation water diversion requirements could be reduced by 18,500 
acre-feet and still have a full water supply on presently irrigated lands. 
The amortized annual cost of these practices would be $162,800 and the 
annual direct agricultural benefits $115,200 (Table 47). However, the 
value of the 18,500 acre-feet reduced diversion requirements should be 
considered when comparing benefits and costs of improvement practices. 


With full development of on-farm resources, the annual direct agri- 
cultural benefits will be about $333,500 and the annual development cost 
about $223,700. The $109,800 difference between benefits and costs would 
be available to pay the costs of the additional 10,000 acre-feet of irri- 
gation water necessary to irrigate the 8,000 acres of additional irriga- 
ble lands. This irrigation water could be obtained from improving the 
290 miles oredistributicn canals and draining all or’ part of the 4,000 


acres of low-value phreatophyte areas. Present losses from distribution 
canals are 55,000 acre-feet annually. Over 13,000 acre-feet of water are 
also being consumptively used by nonbeneficial phreatophytes. In general 


terms, there are more than enough off-farm water development opportuni- 
ties for improvement practices to provide all irrigable lands under the 
present irrigation systems with a full water supply. 


Economic Area II 


The installation of on-farm improvement practices will increase the 
average on-farm irrigation efficiency by 8.0 percent and the overall area 
water-use efficiency by 6.0 percent. Additional water would be available 
to crops and increased yields would result from practices. Farm labor 
requirements for irrigating would also be reduced. Present diversion re- 
quirements would be reduced by 6,600 acre-feet in addition to providing 
18,400 acre-feet more water to crops. The annual direct agricultural 
benefits from these practices would be about $642,000 (Table 48). Amor- 
tized annual costs of practices would be $485,200. Available income to 
farm operators would be increased by $156,800 a year in addition to re- 
ducing irrigation water diversion requirements. 
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TABLE 47.--Estimated costs and changes in net farm incomes with addition of on-farm improvement 
practices, irrigable lands under present irrigation systems and full water supply for all 
irrigated lands, Economic Area I 


fee ee ee ea 


Addition of 
' Present recommended Addition of 
Item situation on-farm practices, irrigable 
improvement acreage and full water 
practices supply to all lands® 


Cropland 63, 884 
Irrigated rotation 43720 
Irrigated nonrotation 10,733 
Nonirrigated nonrotation 9,430 

Level of improvement practices 
Farm reservoirs 4,900 
Farm ditch lining 22,165 
Land leveling 25,760 

Farm income affects 
Net farm income? Dollar 1230 
Cost of labor® Dollar -403 
Adjusted net farm income Dollar 827 

Annual area income affects 
Amortized cost of development 4 Dollar 162,800 223,700° 
Direct agricultural benefits Dollar 115,200 333,500 

Area change in water use 
Consumptive use by crops Acre-feet +15,020 
Irrigation diversion needs Acre- feet +10,000 





4Represents the change in resource use and incomes from the present situation to the situation 
with the installation of on-farm improvement practices and a full irrigation water supply to all 
irrigated lands. 
Return to operator and family labor and management. 


c 
Adjusted to reflect the saving or cost of operator and family labor resulting from develop- 
ment at $1.25 per hour. ; 


dcost of improvement practices is amortized over a 50-year period at 5 percent interest. 
€a $50 per acre land development cost, in addition to costs of improvement practices, was 
assumed to bring irrigable lands to present level of productivity of other presently irrigated 


lands. 


fRenefits discounted to allow for a 3-year development period. 
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TABLE 48.--Estimated costs and changes in net farm incomes with addition of on-farm improvement 
practices, irrigable lands under present irrigation systems and full water supply for all 
irrigated lands, Economic Area II 





Addition of 
: Present recommended Addition of 
Item situation on-farm practices, irrigable 
improvement acreage and full water 
practices supply to all lands# 
Cropland 104,600 104 ,600 110,030 
Irrigated rotation LO 9150 76,150 81,580 
Irrigated nonrotation 13,080 13,080 13,080 


Nonirrigated nonrotation 15,370 To enO 155 10) 


Level of improvement practices 


Farm reservoirs 10,810 

Farm ditch lining 59 ,480 

Land leveling 78,270 
Farm income affects 

Net farm income? Dollar 2,799 

Cost of labor* Dollar +4 

Adjusted net farm income Dollar 2,803 
Annual area income affects 

Amortized cost of development@ Dollar 485,200 538, 800° 

Direct agricultural benefits Dollar 642,000 943,700! 
Area change in water use 

Consumptive use by crops Acre-feet +30, 630 

Irrigation diversion needs Acre-feet +13 ,400 





'Represents the change in resource use and incomes from the present situation to the situation 
with the installation of on-farm improvement practices and a full irrigation water supply to all 
irrigated lands. 

Return to operator and family labor and management. 


“adjusted to reflect the saving or cost of operator and family labor resulting from develop- 
ment at $1.25 per hour. 


dost of improvement practices is amortized over a 50-year period at 5 percent interest. 


A $50 per acre land development cost, in addition to costs of improvement practices, was 
‘assumed to bring irrigable lands to present level of productivity of other presently irrigated 
lands. 


Enenet ite discounted to allow for a 3-year development period. 


mat a= 


With full development of all available on-farm resources, the annual 
direct agricultural benefits will be about $943,700. Amortized annual 
development costs would be $538,800. The $404,900 of excess benefits 
over costs would be available to pay the costs of the additional 13,400 
acre-feet of irrigation water necessary to irrigate the 5,400 acres of 
additional irrigable lands. This additional irrigation water could be 
obtained from improving the 420 miles of distribution canals and drain- 
ing the 6,280 acres of low-value phreatophyte areas. Present losses from 
these sources amount to about 100,000 acre-feet annually. The ground- 
water resource could be developed to insure that seasonal and dry-year 
shortages are overcome. In general terms, there are more than enough 
off-farm water development opportunities to provide all irrigable lands 
under the present irrigation systems with a full water supply. 


Economic Area III 


The installation of on-farm improvement practices will result in 
improving the average on-farm irrigation efficiency by 8.7 percent and 
the area water-use efficiency by 5.6 percent. Additional water would be 
available to crops and increased yields would result from practices. 


Farm labor requirements for irrigating would also be reduced. Present 
diversion requirements would not be affected, but 8,060 acre-feet of ad- 
ditional water would be available to crops as a result of practices. The 


annual direct agricultural benefits from practices would be about 
$354,800 (Table 49). Amortized annual costs of practices would be 
$335,300. 


With full development of all available on-farm resources, the annual 
direct agricultural benefits will be about $870,100. Amortized annual 
development costs would be $444,700. The $425,400 of excess benefits 
over costs would be available to pay the costs of the additional 64,500 
acre-feet of irrigation water necessary to irrigate the 11,550 acres of 
additional irrigable lands and provide a full water supply to presently 
irrigated lands. This additional irrigation water would have to be ob- 
tained by improving distribution facilities and draining wet areas. Com- 
plete development of all potential off-farm resources would be required 
to obtain enough water to supply irrigable lands. It would be necessary 
to develop the potential groundwater resource to insure that seasonal 
and dry-year irrigation water shortages are overcome. 


Economic Area IV 


The installation of on-farm improvement practices will increase 
the average farm irrigation efficiency by 3.0 percent and the overall 
area water-use efficiency by 2.1 percent. Additional water would be 
available to crops and increased yields would result from practices. 
Farm labor requirements for irrigating would also be reduced. 
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TABLE 49.--Estimated costs and changes in net farm incomes with addition of on-farm improvement 
practices, irrigable lands under present irrigation systems and full water supply for all 
irrigated lands, Economic Area III 
















Addition of 
recommended 






Present Addition of 






situation on- farm practices, irrigable 
improvement acreage and full water 
practices 






supply to all lands@ 



















Cropland 104,700 
Irrigated rotation 65,800 
Nonirrigated nonrotation 38,900 

Level of improvement practices 
Farm reservoirs 28,300 
Farm ditch ilining, 998) |, Acre) | | |) ~<---- 42,800 
Land leveling 49,450 

Farm income affects 
Net farm income? Dollar a Eg 
Cost of labor® Dollar | ------ -406 
Adjusted net farm income Dollar 3,713 

Annual area income affects 
Amortized cost of development? Dollar |{| ------ 335,300 444 ,700© 
Direct agricultural benefits Doltart == | Bee cnsee 354,800 870,100£ 

Area change in water use 
Consumptive use by crops Acreshee tag} meme +37,100 
Irrigation diversion needs AGE a tice tam | Mateos +64 ,500 








8Represents the change in resource use and incomes from the present situation to the situation 
with the installation of on-farm improvement practices and a full irrigation water supply to all 
irrigated lands. 


Return to operator and family labor and management. 
“adjusted to reflect the saving or cost of operator and family labor resulting from develop- 
ment at $1.25 per hour. 


deost of improvement practices is amortized over a 50-year period at 5 percent interest. 


“a $50 per acre land development cost, in addition to costs of improvement practices, was 
assumed to bring irrigable lands to present level of productivity of other presently irrigated 
lands. 


fRenefits discounted to allow for a 3-year development period. 


=a = 


Diversion requirements would remain the same, but 4,400 acre-feet of 
additional water would be available to crops. The annual direct agricul- 
tural benefits from practices would be $476,000 with amortized annual 
costs of $122,700 (Table 50). Income available to farm operators would 
be increased by $353,300 a year by installing practices. 


With the development of all available on-farm resources, the annual 
direct agricultural benefits will be about $2,777,600. Amortized annual 
on-farm development costs will be $366,100. Farmers would have available 
$2,411,500 income to offset the cost of obtaining the additional 295,800 
acre-feet of irrigation water needed to irrigate the 45,370 acres of 
additional irrigable lands and provide a full water supply to presently 
irrigated lands. 


Potential off-farm improvement practices in Economic Area IV are 
not sufficient to provide necessary water for the development of all 
irrigable land under the present irrigation systems. It would be neces- 
sary to develop potential sources of water in Economic Areas I and II to 
provide enough irrigation water to irrigate all of the irrigable lands 
under the present irrigation system in Economic Area IV. Both economic 
areas would have excess water if all potential sources were developed. 
This assumes that irrigable lands above present irrigation systems would 
not be developed. 


Sevier River Basin 


The installation of on-farm improvement practices will increase the 
average farm irrigation efficiency by 5.9 percent and the overall Basin 
water-use efficiency by 4.2 percent. Diversion requirements would be 
reduced by 25,100 acre-feet and consumptive use by crops increased by 
30,840 acre-feet as a direct result of on-farm improvement practices. 
The annual direct agricultural benefits from practices would be 
$1,588,000 with amortized annual costs of $1,106,000 (Table 51). Income 
available to farm operators would be increased by $482,000 annually. 


With the development of all available on-farm resources, an addi- 
tional 70,000 acres of irrigable lands under the present irrigation sy- 
stems will be irrigated. Diversion requirements would be increased by 
383,700 acre-feet and consumptive use by crops increased by 225,800 acre- 
feet. The annual direct agricultural benefits would be $4,924,900 with 
annual amortized costs of $1,573,300. Farmers would have available 
$3,351,600 additional income to offset the off-farm development costs 
necessary to obtain the additional 383,700 acre-feet of irrigation water 
at the point of diversion necessary to provide a full water supply to all 
irrigated lands. 
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TABLE 50.--Estimated costs and changes in net farm incomes with addition of on-farm improvement 
practices, irrigable lands under present irrigation systems and full water supply for all 
irrigated lands, Economic Area IV 


Addition of 


Present recommended Addition of 
Item Unit situation on-farm practices, irrigable 
improvement acreage and full water 
practices supply to all landsa 


Cropland : 138,460 138,460 183, 830 
Irrigated rotation 92,240 92,240 137,610 
Irrigated nonrotation eee2O iw 20 ZO 


Nonirrigated nonrotation 45,100 45,100 45,100 


Level of improvement practices 


Farm reservoirs 9,940 14,830 

Land leveling 88,920 132,660 
Farm income affects 

Net farm income? Dollar 2,541 6,352 

Cost of labor® Dollar +85 -241 

Adjusted net farm income Dollar 2,626 6,1 
Annual area income affects 

Amortized cost of development4 Dollar 122,700 366 ,100© 

Direct agricultural benefits Dollar 476,000 2,777, 600f 
Area change in water use 

Consumptive use by crops Acre-feet +4 ,400 +143 ,050 

Irrigation diversion needs Acre-teet 0 +295 , 800 





a 

Represents the change in resource use and incomes from the present situation to the situation 
with the installation of on-farm improvement practices and a full irrigation water supply to all 
irrigated lands. 


PRetatn to operator and family labor and management, 
“adjusted to reflect the saving or cost of operator and family labor resulting from develop- 


ment at $1.25 per hour. 


Feost of improvement practices is amortized over a 50-year period at 5 percent interest. 


: “A $50 per acre land development cost, in addition to costs of improvement practices, was 
assumed to bring irrigable lands to present level of productivity of other presently irrigated 
lands. 


fRenefits discounted to allow for a 3-year development period. 


~7136+- 


TABLE 51.--Estimated costs and changes in net farm incomes with addition of on-farm improvement 
practices, irrigable lands under present irrigation systems and full water supply for all 
irrigated lands, Sevier River Basin 


Pe eee ee eee ee ee ee 


Addition of 


; Present recommended Addition of 
Item Unit situation on-famn practices, irrigable 
improvement acreage and full water 
practices supply to all lands@ 
Cropland Acre 392,090 392,090 462,444 
Irrigated rotation Acre 258,357 25853917, 328,711 
Irrigated nonrotation Acre 24,933 24,933 24,933 
Nonirrigated nonrotation Acre 108,800 108,800 108,800 
Level of improvement practices 
Farm reservoirs Acre 32,070 47,360 58, 840 
Farm ditch lining ACC mn | Ce sem 108,915 124,445 
Land leveling Acre 69,185 223,800 286,140 
Farm income affects 
Net farm income? Dollar 1,408 1,972 Sas 
Cost of labor® Dollar | ------- +96 -217 
Adjusted net farm income Dollar 1,408 2,068 3,560 
Annual area income affects 
Amortized cost of development? Dollar | --=----- 1,106,000 1,573,300° 
Direct agricultural benefits Dollar | <<=--<-==- 1,588,000 4,924,900° 
Area change in water use 
Consumptive use by crops A Che =f ee't as |e sea +30, 840 +225 ,800 
Irrigation diversion needs Acre-feet | <=--<--=- -25,100 +383 ,700 





Represents the change in resource use and incomes from the present situation to the situation 
with the installation of on-farm improvement practices and a full irrigation water supply to all 
irrigated lands. 


Return to operator and family labor and management. 


“adjusted to reflect the saving or cost of operator and family labor resulting from develop- 
ment at $1.25 per hour. 


d 
Cost of improvement practices is amortized over a 50-year period at 5 percent interest. 
©a $50 per acre land development cost, in addition to costs of improvement practices, was 
assumed to bring irrigable lands to present level of productivity of other presently irrigated 


lands. 


fRenefits discounted to allow for a 3-year development period. 
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Potential off-farm improvement practices could provide more than 
enough irrigation water for a full water supply to all potentially irri- 
gable lands under the present irrigation systems. It is estimated that 
water salvage projects on wet areas would provide 215,000 acre-feet of 
additional irrigation water. A 10-percent increase in the canal distri- 
bution efficiency would reduce Basin diversion requirements by 280,000 
acre-feet. 


elLeMebeGehetoNtDLU S TR «y 


The timber resources are managed to provide a continuing supply of 
wood fiber. The volume of commercial sawtimber on National Forest land 
is approximately 3,478 million board-feet. Higher value species are 
Ponderosa pine, spruce, and Douglas fir, while aspen, whitebark pine, 
and limber pine are lower value species. This volume is scattered over 
456,900 acres (Table 52). 


TABLE 52.--Acreage and volume of commeretal timber on Natftonal Forest lands, 
Sevier River Basin, 1965" 



















































Volume of Non- Nontorested 

Sub-basin comme re tal Comme re tal commercial Nat Llonal 
timber timber timber Forest lands 

A 214 25,500 10,100 82,300 

B 67 8,900 52,800 147,800 

C 53,200 47,300 183, 200 

D 42,700 68,400 190,300 

E 176,600 128,300 194,200 

F 150,000 14,200 225,500 


“acreage and volumes shown on the above table indicate the total resource of commercial 
timber. Some of this volume and area is unloggable because of topography and multiple-use 
considerations. 


Source: Computed by the field party and based on timber management plans for the 
National Forests. 
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The commercial forest area of lands not in National Forest ownership 
was computed (Table 53) by prorating the commercial forest area by 
counties. 


TABLE 53.--Commercial forest area of lands not in National Forest, 
Sevier River Basin, 1961 
Economic Area Area in acres 


I e e e e e e e e e e e e e e e e e e e e e e e e e e e 24,400 


MPO ST gfe e cbc cae ate eM crs Release cht, moe sa eaten ene 
Lie er eee Pe eo , endalisu te, bern y. Hla eee Coa 
EVM eee uineses Slee .. 322. Bel aC. bcd -oo ag ee eae 
Basin 62,900 


4commercial forest area is forest land which is producing or is 
physically capable of producing usable crops of wood. 


Source: "Forests in Utah", U. S. Forest Service Resource Bulletin, 
INT-4 Intermountain Forest and Range Experiment Station. 


HARVESTING 


Sawtimber is harvested according to the silvicultural requirements 
of the species or to meet management objectives. Although other methods 
are used, Ponderosa pine is commonly harvested in small clear cuts on a 
group selection basis. Other species are also usually harvested by 
clear cutting; the goal is to convert to even-aged management of timber. 


Wood products other than sawtimber are harvested. Juniper posts, 
pole-sized trees of all species, Christmas trees, and firewood are impor- 
tant products. The use of aspen for excelsior and core stock is increas- 
ing and making this species more valuable. 


The economics of harvesting timber have changed. In earlier times, 
a minimum investment in a team of horses, a crosscut saw, and an axe 
were all that were necessary to be in the business. Now loggers have 
high labor costs; they must pay insurance and social security for their 
employees; and they have a great deal of money invested in chain saws, 
tractors, loaders, trucks, and road construction equipment. 
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Harvesting Ponderosa Pine on the Dixie National Forest. 
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MANUFACTURING AND MARKETING 


The principal timber industry is centered in Sub-basins E and F 
where the Kaibab-Crofts sawmill is the dominant single industrial fea- 
ture. This mill has an annual production of approximately 26 million 
board-feet of lumber, nearly all harvested from National Forest lands. 
About 15.5 million board-feet are cut annually in Sub-basin F and 10.5 
million board-feet in Sub-basin E. Approximately 200 employees re- 
ceive an annual payroll of just under a million dollars. Operating ex- 
penses are also just under a million dollars and include taxes, cost of 
stumpage, capital investments, interest on working capital, and put- 
chases. The wholesale value of the end product is slightly over two 
million dollars. Studs, boards and structural timber are produced for 
markets in the Salt Lake Valley, Las Vegas, and the West Coast. 


There are some small sawmills which operate on a part-time basis. 
They saw-lumber or structural timber on order or for a limited local 
market but cannot compete with larger, more efficient lumber suppliers. 
The two mills at Ephraim and one at Fairview are the more active of the 


smaller mills. 
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Aspen bolts are produced for manufacturing plants at Cedar City and 
Salt Lake City, where they are made into excelsior, core-filler stock and 
other products. Operators at Ephraim and in Sub-basin E specialize in 
this product. 


Many diversified products other than sawtimber make up a significant 
segment of the timber industry. Many conifers are utilized as Christmas 
trees. Cedar posts are obtained from juniper trees. Pinyon pine pro- 
vides high quality firewood, and many people harvest the edible pinyon 
nuts as recreation in the fall. Pole-sized trees needing only limited 
processing are used in corral fence construction and other uses. 


The U. S, Treasury receives about $90,000 (1964) annually from timber 


sales on National Forest lands. Twenty-five percent ($22,500) of these 
receipts are returned to the counties where these lands are located. 
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CHAPTER V 


WATER AND RELATED RESOURCE 
PROBLEMS 


In this section, the causes, the extent and frequency, and the eco- 
nomic and social consequences of the water and related land resource 
problems within the Sevier River Basin’are discussed. The results of 
studies are summarized in physical and monetary terms. The specific 
problems involved include erosion, sediment, and floodwater damage; im- 
paired drainage; irrigation problems; nonirrigation water shortages; wa- 
ter pollution; phreatophytes; forest and range fire and insect damage; 
and natural beauty impairment. 


Fans or loOcNr. DAMP A Gli 


Any improper practice that uses land beyond its capability contri- 
butes to erosion. Within the Sevier River Basin these practices take 
a variety or torms. "Roads and) trails’ that are improperly located, ,too 
steep, or inadequately drained contribute to erosion. Some road con- 
struction has changed the natural regimen of stream channels and accel- 
erated their erosive force. A recent problem is the use of 4-wheel 
drive vehicles, trail scooters, and motorcycles which are often used 
when the soil is soft and easily 'rutted, making tracks which, in. some 


cases, develop into active gullies. The lack of proper soil stabiliza- 
tion measures connected with timber harvesting and mining has resulted 
in increased erosion. The effect of accelerated wind erosion is magni- 


PLlecmiG@elmanGmeasieOme Del watimanmakeamor several Enousand saicres seov— 
ered by sand dunes not unlike some vast desert. 


Erosion is accelerated by improper irrigation and farm management 
practices. irrigation of strarght-row crops on slopes too: steep yor 
long and construction of ditches down steep grades contribute heavily 
to on-site erosion. The conversion of lands with shallow topsoil from 
permanent grass pastures to rotated cropland induces wind and water ero- 
s Lon: 


The principal cause of accelerated erosion related to man's activi- 
ties is overgrazing by domestic livestock. The number of sheep and cat- 
tle reached a peak between 1875 and 1910, and there is historical evi- 
dence that domestic livestock depleted the vegetation to the extent that 
accelerated erosion became a dominant feature in some areas. This has 
reduced the productivity of rangelands, caused streams to erode deeper 
and lower water tables, and increased sediment pollution. Many areas of 
streambank erosion are evident where protective vegetation has been re- 
moved and some once lush meadow lands now grow rabbitbrush, greasewood, 
and sagebrush. 
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A well developed gully system at the head of Pleasant Creek, Sanpete 
County, prior to land treatment. U. S. FOREST SERVICE PHOTO SRBI-12 





Erosion caused by a flood in 1947 from Flat Canyon near Elsinore. 
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Erosion has contributed to floods and mud-rock flows. Reduced in- 
filtration has changed water yield from groundwater to overland flows, 
decreasing late season supplies. 


Lt. R. L. Hoxie, a member of Wheeler's mapping expedition, crossed 
from Beaver to Panguitch Valley through Bear Valley on September 29, 1872. 
In his diary he speaks of abundant beaver dams, grass, and trout through- 
out the length of Bear Creek. (10) (Bear Creek is in Watershed F-2 and 
Utah State Highway 20 now follows this drainage.) Due to climatic 
changes, erosion, and irrigation diversions, Bear Creek now flows only 
part of the year in a wash 10 feet deep in places. The creek no longer 
provides beaver and trout habitat. 


In 1902, Mr. Albert Potter was assigned to make a detailed inspec- 
tion of lands proposed to be included within Forest Reserves. His diary 
documents many of the conditions at that time. '"'The main valley above 
Fountain Green is now entirely covered with sagebrush and no grass. The 
Samews Olyeloamt Ol. Umicmineother localities. “In early days it was all a 
grass meadow and the settlers came out with their mowing machines and 
CULL 2reatctickseOrmsnavammoince the destruction of the grass by stock, 
the country has all grown up with sagebrush." (17) 


in themvicimi by sotmMeemrPleasant, Mr.ePotter states’ "Going along 
the main divide north to the head of Pleasant Creek the soil is badly 
trampled by sheep and is bare of vegetation. Saw a band on the head 
of Potter Canyon which were quite thin in flesh and seemed to be living 
on fresh aiveand mountain scenery.’ (17) 


However, some early writings indicate that conditions in the val- 
leys were note always as) @ood as indicated by other writers. C. E. Dutton 


when he worked in the Basin during the mid 1870's wrote: 


"The broad valley of the Sevier is treeless, and supports but scant- 


ily even the desert-loving Artemisia. It is floored with fine loam 
which, under the scorching sun, is like ashes, except where the fields 
areumadeslOmwmeldmrene GEctopemOLleetaiiepy irrigation.’ (/) 


An erosion condition survey evaluated the present situation as a 
basis for remedial measures under four classifications: (1) Incipient, 
(2) light to moderate, (3) heavy to excessive and (4) geologic. Unclas- 
S6ifiled areasmincludedmwetlands, water surraces, lava flows and ‘cul ti- 
vated lands aMap 13 and Table 54). 
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TABLE 54.--Erosion condition classification 












Heavy to 
excessive 


Light to 
Watershed Total area Incipient? moderate 


€! Geologic? | Unclassified 




















Percent Percent Percent Percent Percent 
Sub-basin A 
= 41 24 25 
~ 23 26 
22 10 
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23 
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Total 

Sub-basin B 
B-1 42 16 
B-2 97,200 23 13 
B-3 216,400 33) 2 
B-4 102,900 11 
B-5 210,100 3 2) 
B-6 212,500 18 
B-7 26 
Total 18 

Sub-basin C 
C-1 117,600 45 19 16 9 11 
c-2 132,900 8 53 15 8 21 
c-3 137,500 61 8 14 1 16 
c-4 45,400 17 15 - 27 
C-5 199,000 1 27 7 2 
C-6 LO - 3 
Total ia 
D-1 135,600 2ill 
D-2 58,700 13 
D-3 15,100 5 
D-4 114,200 16 
D-5 114,800 1 
D-6 76,100 3 
D-7 80,400 9 
D-8 49 300 1 
Total a 
E-1 151,400 10 
E-2 88,600 1 
E-3 162,200 4 
E-4 311,800 l 
E-5 145,700 2 
Total 3 

Sub-basin F 
F-1 92,900 40 9 
F-2 209,600 36 5 
F-3 139,500 18 12 
F-4 70,500 cs 3 
F-5 ac 500 6 12 
Pc neeD GN G00" oe aeRO S| ap ee g 
Basin total 5,200,000 41 21 20 5 13 








“Incipient erosion; No erosion to some cutting in channels. Sheet erosion in begin- 
ning stages evidenced by light hummocking and some soil accumulation behind debris and veg- 
etation. Plant and litter cover thin enough (50%-80%) that soil is not fully protected. 
Areas of wind erosion and sand dunes may be present. 


bright to moderate erosion: An active gully system beginning to form with cutting 


taking place in iain channels and some secondary channels. Sheet erosion is light to 
medium. Some soil hummocks are present around plants. Erosion pavement is present, veg- 
etation is patchy or predominantly tap-rooted species with less than 50% of the soil sur- 
face protected, 


“Heavy to excessive erosion: Gully systems are well developed with active small 
gullies evident after heavy rains. Sheet erosion and hummocking is extreme, root systems 
of shrubs and trees may be exposed. In extreme cases, topsoil is eroded and yullies are 
cutting into sub-soil, Plant cover, often annual, is low in the successional stages and 
in extreme cases is so limited it has no stabilizing influence on the soil. There is 
little or no litter present, 

dGeologic erosion: Scattered plants usually exist but larpe areas of bare soil are 
exposed. Soils often lack a distinctive "A" horizon. Erosion is a result of climatologi- 
cal and geological factors. 
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Another problem is streambank erosion of established drainages by 
increased flows from periodic reservoir storage releases. The major 
drainage channels within the headwater areas on National Forest lands 
were evaluated and classified as follows: 


Good: Stream channels with predominantly stable banks. Cutting 
may occur at bends or where the water is directed toward the bank. Pro- 
tective vegetation grows on the streambanks and bottom. 


Fair: Actively eroding channels with many areas lacking stream- 
bank vegetation. Heavy sediments are found in the flatter gradients. 
Stream bottom vegetation occurs as small patches on larger rocks. 


Poor: Actively cutting channels where protective streambank and 
bottom vegetation is largely lacking. 


On National Forest lands, stream channels were evaluated as good, 
7 percent; fain, 49 percent ;-and poor, 44 percent 


There are 15 transmountain diversions in Sub-basin A which divert 
water from the Colorado River drainage into the San Pitch drainage. In 
Sub-basin F, a transmountain diversion transports water from Castle Creek 
to Panguitch Lake. Some of these ditches transport water for only a 
short distance across the topographic divide where it is mingled with ex- 
isting flows. The effect the additional water has on the stream regimen 
is difficult to evaluate. Poor watershed conditions in the headwater 
areas of the streams have resulted in serious erosion. The transmountain 
diversions contribute to this condition. Other transmountain diversions 
travel many miles before joining an existing stream or irrigation system. 
Most of these ditches are causing serious erosional problems. Some of 
the ditches have failed in the past releasing their water directly down- 
slope and cutting gullies 15 feet or more deep. 


SeE De leMen Not DrAeMPArG<E 


Sediment damage falls in two major categories: (1) Spectacular 
cloudburst-flood sediments and (2) insidious sedimentation associated 
with perennial flows. Sediment deposition by cloudburst-floods gener- 
ally require immediate attention to restore damaged areas to their for- 
mer usefulness. Low intensity, perennial sedimentation accumulates 
over longer periods and is generally corrected at less frequent inter- 
vals. Costs from both types are enormous and probably have never been 
completely evaluated. Some idea of their magnitude can be gained from 
the annual damages evaluated by watersheds (Table 55). This does not 
include loss of storage capacity in reservoirs or decreased productivi- 
tyerrom toss of etopsoil; 
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Larsen Ditch near Ephraim. U. S. FOREST SERVICE PHOTO SRBI-13 





Sediment has completely covered this concrete-lined canal. scs exoro e-958-2 


TABLE 55.--Estimated annual sediment damages for selected watersheds, 
Sevier River Basin 


Watershed Annual damages 

Dollars 
en ee ne eres ter ee A OL} 2 Se, EIS 2,750 
rn ne es re eS. ee, A) SG ES 114500 
A ne ee er ee ee ee ee ts 12. 000 
A eh ee eee re eer! BETS BOL te hee sl8 000 
Bae en en ere ie. oe Se Yee = ee! ty 2 B00 
Cl a en ee eves meres ee. Kee ete, ety ee 2 89,8908 
DS ee eee een. fk ee le te LO OOO 
Doe at ae ar rigs er a a, eee Rm ee NL 500 
Dc nn eee mei foc ks fe ae Maths Tey oS 9002 
a ae ee en EME ee Ss ng ok GAS Oe 3 F200 
en i ee re) A ge ew Hh se OL, DOO 


4aThere were residual damages of $11,000 before this PL-566 project 
was installed. Project measures will reduce this amount to $900. 


Sediment damages to irrigation enterprises occur in three forms. 
First, deposition in diversion works and canals causing continuous 
cleanout requirements. This problem is more serious above major res- 
ervoirs and on tributary streams. Second, deposition from floodwater 
intercepted by canals. Third, deposition on irrigated lands, espe- 
cially those areas irrigated with water not regulated by storage res- 
ervoirs. Periodic releveling is required in many instances to main- 
tain presenteicrigation efficiencies. 


Mud, rocks, and debris deposited by flash floods bury yards, roads, 


Streets. railroads.sandathe interiors of low-lying buildings. Cleanup 
is a slow process and becomes extremely difficult and costly at times. 


Om 


Sediments in many streams cover aquatic vegetation and gravel beds. 
This vegetation is needed to stimulate insect life used for fish food and 
clean gravel beds are required by trout to spawn. Loss of fish and wa- 
terfowl habitat and reduced recreational values caused by suspended sedi- 
ment is a major problem. 


Sedimentation in three major irrigation reservoirs is shown in 
Table 56. Average sediment concentrations are over 1 acre-foot per 1,000 
acre-feet of inflow into the reservoirs. Average annual sediment deposi- 
tion ranged from 0.57 to 0.102 acre-feet per square mile contributing 
area. Average annual deposition per 1,000 acre-feet of surface water in- 
flow is: Otter Creek, 1.4 acre-feet; Piute, 1.01 acre-feet; Sevier 
Bridge, 1.07 acre-feet. These figures do not represent total sediment 
transport because of the large entrapment of sediment immediately above 
the reservoirs as well as in smaller upstream structures, irrigation sys- 
tems, and other areas of deposition. 


Sediment yield from some small drainages is evaluated in Table 57 
and indicates the intensity of the problem in many areas. 


Sedimentation on lands administered by the U. S. Department of Ag- 
riculture and other forested lands was based on an evaluation of exist- 
ing watershed conditions. Findings are shown on Table 58 and were used 
in evaluating the land treatment opportunities and benefits shown on 
pages 230; 


TABLE 56.--Sedimentation in Otter Creek, Piute and Sevier Bridge Reservoirs, Sevier River Basin, 
1963 











Reservoir 
Item Unit 


Otter Creek Sevier Bridge 





Average annual water inflow Acre-feet now 


| 
Total drainage area Square miles | So) | 2,440 | 5,120 
Sediment contributing area Square miles 2.0) | i220 | 2,030 
Years since previous survey Years 57 | 22 | 28 
Sedimentation: | | 
Total Acre-feet Zao 27730 3,340 
Average annual Acre-feet 58 124 | i19 
Average annual yield per square mile Acre- feet Cn OSy ORLOZ 0.059 
Storage capacity loss Average annual 0.110% Oeaysi74 0.051% 
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Peru OnOeDiWaAele by Rye DJA MrA GE 


There is a history of flooding on nearly all tributary streams and 
portions of the main stem of the Sevier River. These floods have gener- 
ally been caused by high-intensity, convective summer storms. 


Some rainstorms cause mud-rock flows containing up to 85 percent 
silt, boulders, and debris. Deposition, along with the force of the 
moving flows, disrupts many services and causes damage to agricultural, 
municipal, industrial, and residential property. In mountain areas, 
floods damage fish and wildlife habitat, roads, trails, and other struc- 
tural improvements along with the watershed. Occasional floods occur 
from excessive snowmelt runoff. 


The major flood source areas are watersheds which are in poor hy- 
drologic condition. Because of soil compaction and a lack of vegetative 
protection, their ability to absorb high-intensity storms is decreased. 
In some cases, developments have reduced channel capacities and gradi- 
ents, Causangu Looding., 


Most communities were founded near the mouth of mountain drainages 
where water was easily accessible for irrigation and domestic use. Sub- 
sequent history has proved that most of these locations are vulnerable 
to floodwater damage. 


Although some tributaries discharge floodwaters in areas remote 
from municipal development and thus are not generally reported, floods 
are frequently dramatic and often receive wide publicity. Such a flood 
occurred July 24, 1946 at Mt. Pleasant causing damages estimated at 
$106,000. Debris was piled up to four feet in depth; mud and water 
swept through homes and ruined furniture, food, and supplies. Bridges 
were washed away and livestock lost. Sediment was deposited on culti- 
vated lands and irrigation diversion structures were destroyed. 


Historically, floods have claimed the lives of five Basin residents. 
As the land becomes more fully occupied by the works of man and property 
values increase, the potential for floods causing greater property dam- 
age is present. 


The frequency of reported flooding has increased during the last 
four decades. This may be partially the result of increased interest 
and improved reporting facilities during recent years. 


Table 59 lists the reported floods by sub-basin and relative magni- 


tude. A frequency analysis could not be made because of insufficient 
data on peak flows. ( ) 


Se 


Manti nn 1901 COURTESY LLOYD TUTTLE SRBI-10 
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Near Richfield — 1967 COURTESY REED MADSEN SRBI-tt 


TABLE 59.--Reported floods in the Sevier River Basin, 1890-1968 


1890-1930 
Sub-basin Relative magnitude 
Smal1 Medium Large Total 
A 8 i 40 63 
B 0 7 10 1, 
C g g ES 3 
D 2 i) le 45 
E 5 0 Z 5 
F 5 10 9 24 
Total 34 58 oe 185 
193 L-=1966 
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Most of the wetland areas exist because of impaired drainage. Arte- 
sian water pressure and poor surface drainage are often associated with 
these areas. 


Water tables lying between 3 and 10 feet of the land surface are a 
significant source of water for some of the irrigated cropland although 
drainage problems may exist when water tables are within 5 feet of the 
surface. Table 60 indicates the extent of crop and pasture land with 
water tables at 5 feet or less. 


TABLE 60.--Crop and pasture lands influenced by water tables, 
Sevier River Basin 


Croplands Pasture lands 
Sub-basin Water table depth Total 
0-60" 0-12" 12-36" 36-60" 





Acres 
A 47,900 
B 57,300 
G 23,700 
D 20,100 
E 9,300 
F 8,900 
Total 17,800 51,300 60,400 37,700 167,200 





=e, a 


PLELD PARTY PHOTOS 8-11 55-7 





Wild flooding and poor control of irrigation water waste our water 
and land resources. 





SRBI-9 


Drainage problems may be increased as sufficient water is applied 
to the soil to prevent excessive salt accumulation. Also, attempts to 
store soil moisture when water supplies are plentiful have resulted in 
over-irrigation and have compounded the drainage problem. 


The current drought has tended to reduce the drainage problem. In 
some areas, increases in irrigation efficiencies due to land leveling, 
ditch and canal lining and better water management have materially low- 
ered water tables. 
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Irrigation water shortages result in considerable economic loss and 
concern to the local people. During a year of average water supply and 
use, this deficit totals nearly 78,000 acre-feet root zone supply or 
over 240,000 acre-feet diversion requirement, at present irrigation effi- 
ciencies (Table 61). 


TABLE 61.--Average annual consumptive-use deficits, Sevier River Basin, 
1931-60 












Sub-basin Root zone Diversion 








Acre-feet Acre-feet 









A 13,750 49,460 
B 43,810 122110 
G 9,090 31,020 
D 8,390 25,500 
E 2,790 10,690 






negligible.” |. -"! | eee 







240,780 
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AmlargerederlottmactUaliy exists than that -indicatedias all irriga- 
tion water is not distributed equally among the water users within one 
area or even within one irrigation company. Also, seepage and manage- 
ment losses associated with distribution and irrigation water transpor- 
tation alter equal distribution. Water use by phreatophytes growing 
along canals contribute to the water shortage problem besides restrict- 
ing the flow and=reducing canal ‘carryine capacity. 


The main distribution canals were classified according to the fol- 
lowing criteria: Good condition, less than 3 percent loss per mile; 
fair condition, between 3 and 6 percent loss per mile; and poor condi- 
tion, over 6 percent loss per mile (Table 62). 


TABLE 62.--Irrigation distribution system condition, Sevier River Basin 







Condition 
Total 


Sub-basin Length? 


“These figures do not include major laterals of canal systems or 
transmountain diversions. 


Improper irrigation practices include down-slope furrow irrigation 
on steep slopes, allowing tail water to stand at the bottom of fields, 
over-irrigation in spring months when the supply is plentiful, and not 
applying the proper amount of water each irrigation. 
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One of the major problems is an unstable irrigation water supply. 
Even in the larger irrigation systems where storage is the primary re- 
source, supplies fluctuate from 1 acre-foot to 3 acre-feet or more per 
share in a two to three year period. This problem is illustrated for 
the Central Sevier area in Figure 11. The three canals illustrated re- 
ceive their water supply from reservoir storage. Irrigation companies 
whose only source of water is tributary streams experience even greater 
fluctuations. An unstable irrigation water supply prevents accurate 
advance planning of crop acreages and results in fluctuating crop pro- 
duction. 
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Lack of livestock water in many areas limits animal distribution 
and prevents the most efficient use of available forage on rangeland. 
Areas near streams, ponds, and other water developments are often dam- 
aged by over-use while other areas are not grazed. Also, the wide- 
spread practice of distributing winter livestock water through irriga- 
tion systems damages water control structures and canal lining and 
creates management problems. 


Groundwater supplies are generally available to meet rural domes- 
tic requirements although some of the larger communities suffer recur- 
rent summer shortages. Present legal restraints prohibit development 
of large wells and purchase of existing rights is difficult. Rationing 
of existing supplies for lawns and gardens has been an interim solution 
in some areas. 


Development of a significant volume of high quality water on a sus- 
tained basis would be necessary if nonagricultural uses are to be ex- 
panded. This would require dedicating reservoir capacity and groundwa- 
ter supplies for this purpose at the expense of present uses. 


The demand for more and better recreational facilities is increas- 
ing. Limited potable water may restrict future development of camp- 
grounds, picnic areas, organizational camps, and other water-using faci- 
lities. Competition for available water limits fishing and waterfowl 
habitat and creates conflicting interests between water uses. 
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FIGURE Il: Water delivered to shareholders of three 
irrigation companies in Central Sevier Valley 
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Both the present and future uses of the Sevier River anda Com OL. 
butaries are limited by pollution. The major pollution problems are ex- 
cessive suspended sediment, dissolved solids, and bacteriological and 
chemical contamination. Of these, suspended sediment and dissolved sol- 
ids are the most extensive and cause the greatest losses. 


SUSPENDED SEDIMENT 


Pollution from suspended sediment is a major problem in those ir- 
rigation systems that divert water from unregulated streams or that are 
susceptible to flood flows from side drainages. These irrigation com- 
panies are faced with annual cleanout costs even though they sluice much 
of the heavier bed-load back into the river system. Elaborate structures 
constructed to overcome this problem do considerable good, but they are 
not completely adequate. 


Those areas just below watersheds with sedimentary rock parent mat- 
erial, especially those composed of fine-grained material, experience 
the greatest difficulty. Surface waters carrying heavy sediment loads 
reduce the efficiency of irrigation systems, decrease reservoir storage 
capacity, and decrease the irrigability and productivity of cultivated 
Land® 


DISSOLVED SOLIDS 


Dissolved) solidssoriginate trom two principal sources: (1) Leach- 
ing during irrigation; and (2) surface and groundwater leaching salts 
and gypsum from bedrock formations, principally Arapien shale in the 
central ysevier area. Ihe extent of the problem is’ indicated in Figure 
12. Field data was collected in a cooperative effort by the Utah State 
Division of Health, U. sy Geological, Survey, Soil Conservation Service. 
Forest Service, and the Sevier River Water Commissioners. 


Upstream from Richfield, concentrations of dissolved solids are un- 
der 500 milligrams per liter. Downstream concentrations increase rapid- 
ly, particularly with the inflow from Lost Creek which ranges from 2,000 
to 38,500 milligrams per liter. Groundwater inflow between Redmond and 
Sevier Bridge Reservoir contributes large quantities of dissolved solids. 
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BACTERIAL AND CHEMICAL 


Precautions are necessary to prevent further bacterial contamina- 
tion in headwater areas at administrative sites, summer homes, recrea- 
tional developments, and at livestock and big game concentrations. 
Downstream sources include effluent from individual septic tanks and 
Sewage treatment plants at Richfield, Salina, and Gunnison; drainage 
from livestock feedlots and corrals; and inadequate garbage disposal. 
Contamination has created health hazards in some canals and at points 
along the river. 


Table 63 shows some of the extremes of most probable number 
(m.p.n.) of coliform organisms per 100 milliliter sample found. There 
were many other sample sites where the coliform count exceeded the ac- 
cepted safe standard of 2,000 per 100 ml. in at least one sample. 


TABLE 63.--Bacteriological. contamination at selected sites, 
Sevier River Basin, 1964 


MPN Coliform 


Sample site per 100 mil.= 


Vermillion Canal at Glenwood Road 

near Richfield March 9 4.3), 000 
Salina Creek at Salina September 21 237,000 
Sevier River at Redmond July 23 15,,000 
Sevier River at highway bridge, 


near Hinkley Mewerwigh abih 23-000 
leo 230,000 





fAecepted sare standard is 2,000 per LOO ml. 


Chen calepollutioneis;not. a serious problem -at presént, but its 
sources are widespread. Chemicals used in fertilizers, pest-control 
Sprays and duste;mncrbpicides,; and those that are leached from,saline 
soil adversely affect water quality. Organic solutes from Livestock 
feedlots, corrals, manure-storage sites, and barns may be carried by 
overland flows and groundwater drainage. These chemicals are often 
toxic in themselves and in other cases may add nutrients to the water 
that increase undesirable slime and bacteriological growths. 


Loom 


Pollution from industrial sources is not significant at presente, 
but it could become a problem without adequate controts. 


Water quality is not a serious problem for most rural and commun- 
ity domestic-water supplies using groundwater sources. These supplies 
require only limited treatment or none at all, but most communities are 
lax in maintaining adequate facilities. 


Irrigation and stock water can be of lesser quality than is re- 
quired for most other uses. A coliform count up to 5,000 per 100 ml. is 
acceptable. The mineral salt content of the water increases downstream 
where return flows carry leached salts from the soil. When this water 
is used along the lower reaches, the high salt content requires addi- 
tional water for leaching. 


Water containing excessive pollutants is neither safe nor suitable 
for fishine, boating, water skiing, or other recreational uses = @oome 
fishing habitat has been destroyed by sediment, chemical and bacterial 
pollution, or an increase in water temperature. 
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Phreatophytes are plants that habitually obtain their water supply 
from the zone of saturation, either directly or through the capillary 
fringe. References below refer to those phreatophytes only within the 
water-budget areas. 


Phreatophytes include wet meadows, nonrotated pastures, saltcedar, 
cottonwood, willows, greasewood, sagebrush, rabbitbrush, cattails, and 
tules. Totally, they use about 285,000 acre-feet of groundwater annual- 
ly. Wet meadows and nonrotated pastures, which constitute 54 percent 
of the total phreatophyte area and use nearly 60 percent of the ground- 
water, are economically the most valuable of all phreatophytes because 


of their use for grazing livestock or, in the case of the wet meadows, 
for harvesting hay. 


The other phreatophytes, while not as economically profitable as 
these lands, are beneficially utilized to some extent. They provide 
habitat for waterfowl and furnish food and cover for game, and create 
aesthetic vistas. However, they do create some water use problems. 
They use 159,000 acre-feet of groundwater annually, and certain phrea- 
tophytes, notably saltcedar and willows, infest reservoirs, canals, and 
wet meadows which increases the costs and time needed to maintain these 
areas. 
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ROR Es T AND RANGE FIRE AND I N'S Col 


There is historical evidence that fires burned large areas of Se- 
vier River Basin forest lands 75 to 100 years ago. Historians relate 
that burning concentrations of heavy brush or timber near sheep bed 
grounds to prevent coyotes from molesting the flocks and burning range- 
land to improve grazing were common in the late 1800's. Some lightning 
fires probably burned uncontrolled for many days or even weeks. Until 
National Forests were established, there were probably few attempts made 
to halt such fires. Recent losses due to wildland fire have not been 
large, but there is always a possibility of large conflagrations. 


Insect and disease damage on forest and rangelands is a greater 
menace than fire. Such damage is not dramatic and often goes almost un- 
noticed until epidemic proportions are reached. Ips and Dwarfmistletoe 
are destructive to all conifers. Douglas-fir beetles attack Douglas 
fir. Spruce budworm is found on true firs and as populations of this 
insect increase, other conifers may be attacked. Spruce bark beetle and 
root. rot are destructive to spruce. Aspenleaf miner and Hypoxylon Can- 
ker destroy a great deal of aspen. Browse plants such as chokecherry, 
Serviceberry, and bitterbrush are attacked by a Speciés of Cent Cater- 
pillar. Grasshoppers have been a serious pest. A new destructive in- 
sect, Labops hesperius, which feeds on the sap of wheatgrasses of all 


species, is doing extensive damage, particularly to reseeded crested 
wheat stands. 
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Many clear streams which once enhanced the beauty of the landscape 
are no longer attractive. Some large reservoirs contain suspended sol- 
ids and possibly other pollutants which make them unattractive for re- 
creational use instead of havens for boating, fishing, swimming, and 
other recreational pursuits. 


Some small tributary streams which once meandered through grassy 
meadows or bubbled in their natural channels through canyon bottom 
stands of cottonwood and willow are now laden with sediment and reach 
the valley floor by travelling in washes many feet deep. 
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CHAPTER VI 


PRESENT AND FUTURE NEEDS 
FOR WATER AND RELATED LAND 
RESOURCE DEVELOPMENT 


In this section, the present and future needs related to water and 
land resources within the Sevier River Basin are described. The specific 
areas covered include watershed protection and management; flood protec- 
tion and sediment control; drainage and irrigation developments; munici- 
pal, rural domestic, livestock, and industrial water supplies; recrea- 
tion, fish, andywildlifes and water quality *control. 
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Watershed improvement is needed to increase on-site productivity of 
the land and help prevent floods, reduce sediment, improve water quality, 
stabilize stream channels, and sustain the flow of unregulated streams 
into the drier summer months. Since heavy to excessive erosion occurs 
Onez0epercentwose! O40 ,000sacres sof the total Basin area, a need ive in- 
dicated for accelerating soil stabilization activities on these lands. 
Erosion problems resulting from transmountain diversions in both Sub- 
basins A and F need correction. Also, management and structural measures 
are needed to control pollution. 


In addition to these programs, improved watershed management is 
needed to promote better distribution of livestock and big game and 
thereby avoid overgrazing and cover deterioration in the more accessible 
and preferred areas; to limit soil disturbance in harvesting timber, con- 
SLEUctIne roads, sand mining) and|to .contine motorized traffic to roads 
and trails. 


In addition to impairing water resources, erosion and sediment prob- 
lems have far reaching effects on aesthetics, wildlife and fish, recrea- 
tion, and the total “agricultural economy. The measures needed to help 
solve these problems on National Forest and other forested land include 
285,600 acres of watershed improvement, 225,175 acres of range improve- 
iaie ml VoOmmubesmoreLoadwmrrad ee eand oully= stabilization, /63 miles of 
management fence installation, and 365 separate range water developments. 
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Although many flood protection and sediment control measures in 
varying degree are needed, major developments in 12 watersheds--A-1, 
a ee a ee eC ee anda b= 1 3-~should be, completed in 


Loose 


the near future. Smaller flood retarding and sediment control reser- 
voirs are required along with the other control measures in Watersheds 
Bo eC emer Oe DAO) Of 48s ae AMOME™ 259.4) 


Since they were first settled, communities in most watersheds have 
been recurrently damaged by floodwater and sediment. Unless flood pro- 
tection and sediment control measures are adopted within the next 10 to 
15 years, the damages to communities from these problems will likely 
increase. In order to improve the value of irrigation, livestock and 
recreation water uses, nearly all areas should adopt such protective 
measures. 
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Drainage and irrigation developments are needed to improve econo- 
mic returns from present water supplies, along with supplemental water 
for agricultural production. Facilities to lower water-table levels 
in selected areas are needed to improve the productive capabilities of 
some irrigated lands, to decrease or eliminate consumptive use of water 
by low-economic-value vegetation, and to prevent salt buildup in the 
soil in the following areas: Sub-basin A; and Watersheds B-l, 2, 7; 
Gl emo Deeg oa yt, LO Sem MOn Sim k., de 4 TC  ) | ee ee 


Improved agricultural water management, including increased irri- 
gation efficiency to achieve best use of drained lands and water sal- 
vaged from low-value vegetation, is needed. Proper application of wa- 
ter is also required to leach salts from some irrigated lands. 


Leaching requirements in the Delta area, the only area now requir- 
ing wide scale leaching, are given in Table 64 as the percentage of: 
bigation water needed to prevent salt buildup and maintain produeuivicy- 
Listed requirements are based on the assumption that drainage is) pro- 
vided to lower water tables to 3 to 4 feet below the land surface. 
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TABLE 64.--Leaching requirements in the Delta area, Sevier River Basin 












Tepe Of soron4 Irrigation water? 








Percent Acre-feet 


Salo tolerant 36 49,300 
Moderately salt tolerant 42 57 500 
Salt sensitive 47 64,400 


asalt telerant crops: Tomatoes, oats, sweet clover, alfalfa, sugar 
beets, milo, barley. 

Moderately salt tolerant crops: Wheat, smooth brome. 

Salt sensitive: Potatoes, peas, beans, fruit trees, clover (White 
Dutch, Ladinow Red= Alsika)., 


bRequirements are for long-time average conditions. Variations in 
rainfall and irrigation supplies may alter leaching requirements to main- 
tain salt balances for shorter periods. 


Reference: U. S. Department of Agriculture 1954, Diagnosis and im- 
provement of saline and alkali soils, Handbook No. 60, page 37. 


Leaching in other areas may become necessary as the irrigation effi- 
ciency is increased and additional saline soils are converted to produc- 
tion or Llesstsalt tolerant crops. 


There are 250,000 acres of potentially irrigable lands that would 
require expansion of the present distribution systems and additional 
SrOssediversioussor abpoutll,000,000 “acre-feetoannually if completely de- 
veloped. Use of return flows from new diversions would be limited as 
only 200,000 agre-feet would be diverted above Sevier Bridge Reservoir. 
Table 65 lists the need for additional irrigation water. These needs 
are based on maintaining a high level of agricultural water management 
on these lands. 


In order to better utilize the present distribution networks, there 
is a need fom long term and regulatory storage capacities: These reser- 
voirs will help stabilize the cyclical and seasonal variations in water 
supply. About 50,000 acre-feet (Table 78, page 203) of additional stor- 
ave capacity wire neededsin the next 10°to lS year period. 
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Although some communities experience shortages during high-use per- 
iods in the drier years, the declining population of the Basin indicates 
that present needs for municipal and rural domestic water are generally 
limited to system replacement. However, there is a need for installing 
treatment plants and improving distribution systems, and in some commun- 
ities, for increasing inadequate fire protection capacities. Demands 
are expected to increase approximately 32 percent (3,800 acre-feet) by 
the year 2020 (Table 66). 


Livestock water supply development is needed for grazing management 
and to decrease irrigation system maintenance. Winter livestock water- 
ing developments are needed to replace the present inefficient method of 
using irrigation facilities. Development of range watering points with 
better geographic distribution is a necessity for the best utilization 
of grazing lands. 


Industrial uses of water may be expected to increase 700 percent 
(15,700 acre-feet) by 2020. This is based on an anticipated need for in- 
creased industrial employment as well as on increased population. Al- 
though it is not anticipated that high water-using industries will be es- 
tablished, the construction of facilities such as the beryllium refining 
plant near Lyndyll could invalidate the projections. Development of wa- 
ter may be on a self-supplied basis, but purchase of water rights is more 
probable. There may be an occasional need for community action to make 
supplies available for promotion of new industries. 


TABLE 66.--Projected municipal, rural domestic, and industrial watez civersion demands ia the 
Sevier River Basin 














































1 ea eek oes 7 y 
| | | 2000 2020 
Municipal and rural domestic 
Daily per capita Gal/day 346 366 | 376 396 
Annual Acre-feet | 12,040 12,610 | 14,090 15,860 
Increase over previous 20 years | Percent 4.7 | ADs 12.6 
Industrial | 
Annual Acre-feet oo 0) t 13,470 17,880 
Increase over previous 20 years Percent 3216.9 | 435) Bot 
etd 
Source: Harline, Dr. Osmond L., & others, 1963, Use of water for municipat and industrial purposes, 


Utah Counties 1960-61, Bureau of Economics and Business Research, College of Business, University of Utah. 
Harline, Dr. Osmond L., Projection of water withdrawals for municipal and industrial uses. Bureau ot 


Economics and Business Research, College of Business, University of Utah, 
Unpublished paper. 
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RECREATION 


Recreational needs are based on projected demands to 1980, 2000, 
and 2020 (Table 67). The need to provide for this expanding demand, 
which will increase at least 8-fold by 2020, requires that water and 
related land resources be evaluated for aesthetic suitability, accessi- 
bility, and other factors which influence recreational and other uses. 

A detailed study is needed which includes determination of water quality 
improvement to meet projected recreation demands. Projections indicate 
that all water-based developments should include recreation. 


Recreational opportunities exist at Otter Creek; Piutew sevier 
Bridge, and DMAD Reservoirs. Efforts should be made to provide shade, 
enhance aesthetics, increase accessibility, and develop facilities at 
these locations. Additional facilities are needed on the Markagunt and 
Paunsaugunt Plateaus near the "pink cliffs.'' Also, improved roads 
should be constructed to provide access to many desirable recreation 
sites not now available to the public. 


Skyline Drive in Sub-basin A is planned for expansion into a high 
Standard scenic drive. This’will provide a connecting link =fromeuves. 
Highway 6 and 50 to Interstate 70 and will treat the traveler to many 
scenic panoramas. 


Interstate 70, now under construction, will follow Salina Canyon in 
Sub-basin C, into Sevier Valley and up Clear Creek Canyon in Sub-basin D. 
The Utah State Department of Highways has estimated traffic along this 
route will be 2,500 vehicles a day by 1986. Many of these travelers will 
be recreation visitors and facilities to accommodate them are needed. 


In order to meet the recreational demand expressed in Table 67, an 
accelerated development program is needed. It will require that 104 new 
development units and 37 replacement units be constructed each year by 
1980. By the year 2000, development units and replacement units will in- 
crease to 186 and 142 respectively; similar units needed and replaced 
each year by 2020 are 200 and 328 respectively (Table 87, page 233). 


On National Forest lands, present facilities provide approximately 
one acre of recreation development for every 1,000 visitor-days use. 
These developments include campgrounds, picnic sites, organization camps, 
commercial public service sites, and summer homes on 730 acres. Applying 
this same rate to the night and day visitor-days use indicates stnaeepy 
2020, 7,141 acres in all ownerships will be required for exclusive rec- 
reation use. By this date it is also likely that the present large 
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proportion of dispersed recreation such as hunting and fishing will de- 
crease and will be replaced by recreation oriented toward developed 
sites. However, total hunting and fishing demand will increase. 


FISH AND WILDLIFE 


The aesthetic demand on fish and wildlife resources will increase as 
population expands. Greater emphasis is needed in maintaining a variety 
of wildlife as well as optimum numbers of popular game species. Improved 
fish habitat is needed on 399 miles of stream classed as suitable for 
fish, and development of suitable fish habitat is needed on portions of 
459 miles now classed unsuitable (Table 12, page 80). 


Habitat for waterfowl is diminishing as land and water become more 
intensively used and developed. There is a need to preserve and enhance 
this resource in selected areas. Additional water developments are 
needed in drier areas to serve the needs of upland game birds and other 
wiLdieacer 


There is a need to improve deer herd management on damaged range to 
allow recovery of this habitat and improve forage conditions. Domestic 
livestock often compete with wildlife for available forage, and indirect- 
ly they produce erosion and other environmental changes which affect 
wildlife. There is a need for additional coordination between these uses 
of the resource. 


Highway construction and other development of wildland areas limit 
wildlife habitat, interfere with migration between summer and winter 
ranges, and open new areas to an influx of people which may have a dis- 
turbing affect on wildlife species. Wildlife and their needs should be 
considered in all development and use of water and related land re- 
sources. 


We Atel eRe Oe Ue Lee ee CRON ila i Os Li 


Ipuieatvonsedomestic mindustrial, recreation, aesthetic, and fish 
and wildlife water uses all require water quality protection and improve- 
ment. Water quality in the main stem of the Sevier River to Gunnison 
Bend Reservoir needs to be maintained or improved to meet the standards 
of Class ''C'' waters as defined by the State. Class ''C"' waters are de- 
fined as follows: 
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Heavy sediment loads are typical of many streams. Note clear flow 
entering from the right. 


FIELD PARTY PHOTO 8-+682-2 





Many potential fishing areas need treatment to provide suitable 
habitat. 


SOIL CONSERVATION SERVICE PHOTO 68-139243 


Class '"'C" Waters shall be so protected against controllable 
pollution, including wheat, as to be suitable at all times for 
domestic water supplies which are treated before use by coag- 
UlAELON Sediment auiones ti iiration, and disinfection. Class 
CV watersechall beastuitaple without treatment for irrigation, 
stock watering, propagation and perpetuation of fish, other 
aquatic life, and wildlife, recreation (except swimming), as 

a source of industrial supplies, and for other uses as may be 
determined by the Boards. (24) 


In order to meet the above standards, there is a need to locate 
sources of contamination through a sampling and testing program and to 
reduce the bacteriologic count in the lower reaches of the river and in 
several canals. 


The quality of irrigation water needs to be improved. In most 
areas, particularly where irrigation supplies are not obtained from res- 
ervoir storage, the suspended sediment load should be reduced to prevent 
detrimental effects on diversion works, canals, and fields. 


Lieiseditriculiatospmecisealy deatine the Limits of concentrations, of 
dissolved solids allowable in irrigation water. Successful irrigation 
enterprises exist along the lower reaches of the river where salt con- 
centrations range from 1,000 to 2,000 milligrams per liter. This is pos- 
sible because of extra water used for leaching salts. Increased demands 
for 1rrisation water wullerequire importation of hieh quality water to 
maintain the dissolved solids concentration below 1,000 milligrams per 
liter. Otherwise, the water available for consumptive use downstream 
from Salina will be reduced. Upstream concentrations are presently below 
this amount. 


Existing limitations on recreational developments and fishing habi- 
tat are often connected with impaired water quality. As the demand for 
more outdoor facilities increase it will be imperative to improve the 
WaLer dualityeinecieslarver storape reservoirs: to make them more attrac- 
tive for such uses as boating, water skiing, swimming and fishing. This 
will require reduction of suspended sediment, dissolved solids, and bac- 
terio | osite pollurionsco acceptable Wevels. 


Present and projected demands do not indicate a need for using sur- 
face waters Lor domestic or industrial purposes. With the exception of 
avtew saline aquifers in the central and lower parts of the Basin, the 
deep groundwater now used is of high quality and requires little precau- 
fienary treatment. “However, there is a need to’ protect these groundwater 
supplies from pollution. Many of the existing systems are not approved 
by the State. Some are provisionally approved pending system improve- 
MenL Status atethe end or 1965 1s Shown in Table 68. The four classi- 
fications used by the Utah State Division of Health are: 
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"Approved": (1) The system has no defects which might result 
in water contamination, (2) the required number of samples has 
been submitted for bacteriologic analysis, (3) bacteriologic 
quality of the water has met the requirements, and (4) opera- 
tion reports (where required) have been submitted regularly. 


'Provisionally Approved": (1) The supply has met all of the 


requirements for an "Approved" rating, except for minor de- 
féctsein the process of correction. 

"Not Approved": (1) Bacteriological quality of the water has 
not met the requirements, or (2) the required number of water 
samples has not been submitted regularly for bacteriologic an- 
alysis, and (3) the system has defects not in the process of 
being corrected, and (4) operation reports (where required) 
have not been submitted regularly. 

"Classification Pending": Related to "Not Approved" supplies 
for which acceptable plans and timetable for improvements have 
been submitted and accepted. The plans must insure correction 
of system deficiencies. The rating is continued, so long as 

the planning improvements are completed on the agreed schedule 
and until a suitable surveillance program is conducted. Follow- 
ing the conclusion of the surveillance program, the system is 
re-rated. 
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TABLE 68.--Status of public 

System County 
Annabella Sevier 
Antimony Garfield 
Aurora Sevier 
Austin Sevier 
Burrville Sevier 
Cannonville Garfield 
Centerfield Sanpete 
Central Sevier 
Chester Sanpete 
Circleville Piute 
Delta Millard 
Elsinore Sevier 
Ephraim Sanpete 
Fairview Sanpete 
Fayette Sanpete 
Fountain Green Sanpete 
Freedom Sanpete 
Glenwood Sevier 
Gunnison Sanpete 
Hatch Garfield 
Holden Millard 
Joseph Sevier 
Junction Piute 
Kingston Piute 
Koosharem Sevier 
Leamington Millard 
Levan Juab 
Lynndy1l Millard 
Manti Sanpete 
Marysvale Piute 
Mayfield Sanpete 
Monroe Sevier 
Moroni Sanpete 
Mt. Pleasant Sanpete 
Oak City Millard 
Panguitch Garfield 
Redmond Sevier 
Richfield Sevier 
Salina Sevier 
Scipio Millard 
Sevier Sevier 
Sigurd Sevier 
South Monroe Sevier 
Spring City Sanpete 
Sterling Sanpete 
Tropic Garfield 
Wales Sanpete 

Total 
Source: 


water systems, 
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Utah State Division of Public Health. 
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CHAPTER VI 


EXISTING WATER AND RELATED LAND 
RESOURCE PROJECTS AND PROGRAMS 


In this section, the existing water and related land resource proj- 
ects and programs in the Sevier River Basin are described. The projects 
are analyzed according to the contributions they are making, the level 
of development they have attained, and the significance they have in 
meeting projected needs. The specific areas covered include Watershed 
Protection and Flood Prevention Projects; Soil Conservation District 
programs; Conservation Operations programs; Cooperative State-Federal 
Forestry programs; National Forest development and multiple-use programs; 
other public lands; and State developments. 
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Pleasant Creek and Mill Canyon-Sage Flat Watershed projects have 
been completed and Monroe-Annabella is now under construction through 
PL-566, the Watershed Protection and Flood Prevention Act. In addition, 
local sponsors have submitted applications for nine additional projects. 
Planning has been completed on one of these. (25) The authorized proj- 
ects are described in the following paragraphs. 


PLEASANT CREEK PROJECT 


The Pleasant Creek Pilot Watershed Project in Watershed A-1 was in- 
stalled on a perennial stream which experienced frequent flooding from 
high intensity thunderstorms. The project provided land treatment for 
soil stabilization and floodwater retention. Debris basins remove the 
remaining sediment load from floodwaters and provide flood routing ca- 
pacity to control the size of flood peaks. Benefits to Mt. Pleasant and 
surrounding cultivated lands resulted from reduced floodwater and sedi- 
ment damages, increased irrigation diversions, and improved watershed 
conditions. An evaluation report on the effects of this project has 
been prepared. (16) 
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Mill Canyon floodwater and sediment control structure above Glenwood, 


Utah. SOILL CONSERVATION SERVICE PHOTO 8-580-4 





Contour trenching on Pleasant Creek watershed project near Mt. 
Pleasant, Utah. U. S. FOREST SERVICE PHOTO SRBI - 6 


MILL CANYON - SAGE FLAT PROJECT 


The Mill Canyon-Sage Flat Project in Watershed D-3 included land 
treatment on the upper watershed for soil stabilization, improved for- 
age production for livestock and wildlife habitat, and floodwater re- 
tention. Structural measures included a floodwater and sediment con- 
trol reservoir, floodwater channel, and minor irrigation system struc- 
tures. The benefits are reduced floodwater and sediment damage in the 
town of Glenwood and surrounding irrigated area. This was the first 
project completed under PL-566 in the United States. 


MONROE - ANNABELLA PROJECT 


The Monroe-Annabella Watershed Project in Watershed D-4 is current- 
ly under construction. Project features include land treatment and 
structural measures in the upper watershed and the foothill area to re- 
duce flood runoff, retard sediment movement, curb erosion, increase for- 
age production, and protect utilities and urban property from flood dam- 
age; on-farm land treatment and structural measures to conserve irriga- 
tion water and improve the maintenance and productivity of irrigated 
cropland; and agricultural water management structural measures to con- 
trol and stabilize canal flow and reduce seepage losses. 
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The eight Soil Conservation Districts in the Basin--Delta, Juab, 
Millard County, Piute County, Sanpete County, Sevier County, Upper Se- 
vier, and Canyonlands--all have progressive programs underway to pro- 
vide proper conservation practices on private lands through cooperative 
agreements with 2,842 of the 3,052 farm operators (1962). Through these 
agreements, private landowners obtain technical assistance from the Soil 


Conservation Service for application of conservation practices. Addi- 
tional activities include assistance to irrigation companies, drainage 
districts, recreation groups, and rural communities. The U. S. Forest 


Service and U. S. Bureau of Land Management cooperate with the Districts 
when public lands are involved in development programs. 
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SOIL CONSERVATION SERVICE 


The Conservation Operations program enables the Soil Conservation 
service sto Lurnishs technical assistance to, Soil Conservation Districts 
throusnePl—somrostaciwtiteroesollmandewater conservation. There: have 
been a significant number of land treatment and agricultural water man- 
agement practices installed under this program. Table 69 lists three 
common practices. 


TABLE 69.==Land leveling. on-farm ditch lining, and canal lining 
completed in Sevier River Basin 












Sub-basin Land leveling On-farm ditch lining Canal lining 





SD 










B 20 105 
6 15 10 
D 20 20 
E Less than 5 10 






10 





“Does not include 6,000 acres of releveling. 


In addition to these and many other conservation practices, sprink- 
ler systems have been installed on 4,000 acres, 500 farm ponds have been 
constructed, and about 90 irrigation water diversion structures in- 
stalled? 
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FIELD PARTY PHOTO 8-966-2 





SOIL CONSERVATION SERVICE PHOTO 8-656-12 


There are approximately 30 snow courses within and immediately ad- 
jacent to the Basin which are presently being used in the Cooperative 
Federal-State-Private Snow Survey program to forecast streamflow and 
water supply conditions. 


AGRICULTURAL STABILIZATION AND CONSERVATION SERVICE PROGRAM 


The Agricultural Stabilization and Conservation Service provides 
financial assistance for installing conservation practices to nearly 
all farm and ranch units. The extent of the assistance in 1966 is in- 
dicated in Table 70. 


TABLE 70.--Conservation practice cost sharing in Sevier River Basin 
Counties, 1966 






Cost sharing 







Participants 


















Number Dollanws 


Garfield® Le 22,889 
Millard® 404 109 ,863 
Juab# 96 29,393 
Piute 42 L4n530 
Sanpete 1025269 
Sevier® 37261 






316,205 





“Pigures for counties lying partly within the Basin include the 
entire county. 
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The Farmers Home Administration has contributed considerable finan: 
cial assistance and advice to residents of the Sevier River BasinecuG 
rent loan participants and values are shown in Table 715 


TABLE 71.--FHA loan status, by county, Sevier River Basin, 1966 










Non- real 
estate loans 






Real estate 
loans 









Amount Amount 

























Dollars Number Dollars 
Garfield® $1,082,006 134 Ses tymOgs 
Millard® lp 27 9275 212 502,371 
Juab" 205ml 32 137,28 
Piute 450,806 21 VOW 8 
Sanpete Lee Oe ONO 260 GS lens 
Sevier? 1,408,273 390,13¢ 





$7,004,078 $3,302,881 


‘Where a county lies partly outside the Basin, figures arestomecie 
entire county. 
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The U. S. Forest Service is responsible for leadership in coopera- 
tive forest management and protection on private, State, and other non- 
federal lands. Technical assistance and advice is provided through the 
Utah State Forester and Utah State Extension Service. 


“eLOOu 


The State of Utah Forestry and Fire Control is responsible for fire 
protection on State and private lands and for furnishing forestry assis- 
tance to private landowners. Towns and counties have been provided 27 
military surplus firefighting units, and the State maintains two pumper 
units. Fire protection and State cooperative firefighting units in each 
county “ares listed anetable /Z: 


TABLE 72.--Cooperative fire protection by county, Sevier River Basin, 
19 6D 


















Area protected Fire fighting units 


Acres 


Juab 336,000 4 
Millard 967,000 4 
Sanpete 342 ,000 8 
Sevier 180,000 5 
Piute 87,000 i 
Garfield £29,000 5 


1,170,000 


Volunteer fire departments, sheriffs, privately-owned heavy equip- 
ment, county and state road maintenance equipment, and other available 
manpower and equipment are under agreement to assist in suppressing fires 
when called upon by the State. 


Two State Area Foresters are available to give private owners of 
timbered land advice and help. Under the Clark-McNary program farmers 
can purchase trees from the State Forestry nursery at Logan, Utah, to be 
planted for windbreaks or other purposes. 


eGo i 


ont 
ae] 


aA 
G.o 
Ary 
> s 


The Basin includes portions of four National Forests--Uinta, Manti- 


LaSal, Fishlake and Dixie--containing 1,801,310 acres. Increased popula- 
tion and economic expansion within Utah and neighboring states are 1n- 
creasing the demand for resources and uses. They have increased the need 


for multiple-use management to assure coordination of all resources. 


On these lands, which yield over 80 percent of the tributary inflow, 
producing optimum flows of water is a primary goal. In all activities, 
the Forest Service strives to minimize erosion by maintaining vegetative 
cover adequate to stabilize the soil. Ground cover has been improved 
through grazing management, removing undesirable vegetation, and reseed- 
ing to obtain a grass cover. Contour trenching and other treatment in 
many areas helps stabilize the soil. Table 73 lists watershed improve- 
ment work completed as of 1965 on National Forest lands. 


Opportunities for recreation include gathering edible pinyon pine 
nuts, hunting, fishing, boating, camping, and sightseeing. Expanding 
construction and management programs are designed to provide services 
for a maximum number of people and to make their visits enjoyable. 


Forage is harvested by 21,411 cattle and 58,819 sheep, amounting to 
88,472 and 38,585 AUM's, respectively, which represents a significant re- 
source used by the agricultural industry. 


Sawtimber from these lands supports the principal manufacturing in- 
dustry in Sub-basins E and F. Other wood products harvested include 
posts, poles, Christmas trees, and aspen bolts. 


The U.S, Forest Service has the responsibility for doingereseamen 
on forest and rangelands. This work is done both independently and in 
cooperation with universities, states, and other Federal organizations. 
This area is served by the Intermountain Forest and Range Experiment Sta- 
tion with headquarters in Ogden, Utah. The Great Basin Research Station 
at Ephraim is the oldest Forest Service research area in the United 
States. Some of the earliest research on alpine watersheds and grazing 
relationships was pioneered here. 


OTHER PUBLIG LANDS AND D.EV EL 0 Bex 


The Bureau of Land Management administers the unreserved public do- 
main land which has long produced wildlife and fish habitat, timber and 
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U. S. FOREST SERVICE PHOTOS SRBI - 8 





Reseeding and contour terracing on the Dixie National Forest help 
stabilize soil, improve grazing and reduce flood damage. 
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other wood products, water, recreation, minerals, and grazing. These 
lands are protected from fire, insects, and erosion and are managed to 
provide the best combination of all uses that will provide maximum bene- 
fits. These lands are classified for retention in public ownership or 
for disposal to either private individuals or other government agencies. 


Improved watershed conditions have largely been accomplished by re- 
placing pinyon-juniper and sagebrush with grass cover to provide better 
soil protection and improved grazing. Undesirable vegetation on 12,160 
acres has been removed and the area reseeded with range grasses. Pinyon- 
juniper has been removed on 3,650 acres to allow growth of native grasses 
without reseeding. 


Two areas administered by the National Park Service, Bryce Canyon 
National Park and Cedar Breaks National Monument, lie partially within 
the Basin and annually attract thousands of visitors, thus adding to 
the Basin's economy. The primary management goals for these two areas 
of unique natural beauty--their towers, cliffs, and escarpments formed 
by the erosion of the white and red layers of the Wasatch formation--are 
to preserve their beauty and associated plant and animal life, and to 
provide interpretative services and facilities for the convenience and 
safety of the tourists* 


The Corps of Engineers has authority under the Flood Control Act of 
1938 to investigate the flood and related water resource problems on 
streams such as the Sevier River. Investigations under this authority 
led to the construction of channel improvements for 14 miles on the 
Sevier River from Salina downstream. These improvements, which were 
completed in 1951, consisted of widening, realigning, and leveling chan- 
nels, and replacing two diversion structures. In addition, snagging and 
clearing and other emergency flood control work amounting to $48,000 has 
been completed through 1968. A summary flood plain report is scheduled 
for completion in el9o 7. 
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The Division of Water Resources under authority of Title 7/3; Utah 
Code, makes studies, investigations, and plans for the development and 
utilization of water resources to assist the local people and for the 
best interest of the State, either separately or in cooperation with 
other agencies. They have provided significant contributions through 
financial and technical assistance to many water conservation projects. 
Development of a State Water Plan is now underway and is scheduled for 
completion by 1970. 
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The Division of Parks and Recreation has established State boating 
parks at Piute Reservoir, Otter Creek Reservoir, Palisades Lake, and 
Sevier Bridge Reservoir. Boat launching, picnicking, and restroom fac- 
ilities are provided. 


The Division of Fish and Game operates fish hatcheries at Fountain 
Green, Glenwood, and on Mammoth Creek near Hatch. They also manage a 
waterfowl refuge at Clear Lake. 


Large blocks of land in Watersheds A-4, C-3, and B-6 are managed by 
the Division of Fish and Game to provide winter habitat for deer. On 
much of this area, pinyon-juniper has been cabled and the area seeded 
to grasses and browse plants to provide more desirable forage. On some 
State lands, improvement work was completed by the Forest Service under 
provisions of the Granger-Thye Act. 


Other State lands are administered by the State Land Board and are 
in scattered tracts. These lands are managed to provide a maximum mone- 
tary return and are commonly leased to private individuals for grazing 
or other purposes. 
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The cooperative snow survey program furnishes water supply information. 
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State agencies provide fire protection on state and private lands. 
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CHAPTER VI 


WATER AND RELATED LAND RESOURCE 
DEVELOPMENT POTENTIAL 


In this section, the Sevier River Basin's capability of supplying 
water and related land resource developments is described. The Basin's 
physical potential for development is discussed, not in terms of speci- 
fic projects or programs, but in terms of meeting identifiable needs and 
appropriate problems. The general. categories involved include the avail 
ability of land and water; channel improvements; irrigation system and 
water management improvements; recreational developments; fish and wild- 
life developments; water quality control; and associated land treatment 
and adjustments. 
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There are 250,000 acres of irrigable land! in the Sevier River Basi 
which are not now cultivated mainly because of insufficient water sup- 
plies (Table 74). Limited areas within the total 250,000 acres have soi 
or topographic limitations which categorize them as marginal rotated 
cropland. These particular areas can be used feasibly as semipermanent 
pasture. Of the total irrigable land, 70,000 acres lie below establishe 
irrigation systems. In view of current water shortages and irrigation 
system construction costs, it is not feasible to develop large areas of 
the other 180,000 acres. Smaller areas, however, could be developed by 
drilling irrigation wells or by enlarging and extending existing systems 


There are 241,000 acres of wetlands which should be considered as 
potential for development. These areas are classified as follows: 
24,200 acres of irrigated nonrotated cropland; 106,100 acres of nonirri- 
gated nonrotated cropland; and 110,700 acres of noncropped phreatophytes 


About 110,000 acres of nonrotated cropland and 70,000 acres of non- 
cropped phreatophytes can be converted to rotation cropland and improved 
pastures to provide greater economic returns. Some of the wetter phrea- 
tophyte areas, however, provide excellent waterfowl habitat and add to 
the aesthetics of these areas. Consideration should be given to this 
use before these lands are drained. 
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Irrigable lands are defined as lands capable of being irrigated by 


any method and for which irrigation will enhance crop productione 
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TABLE 74.--Additional irrigable land available for potential development, 
Sevier River Basin 








Irrigable land 


Sub-basin Wetlands Oe! 
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A 2700 33,250 44,600 77,850 
B 140,520 185,890 139,700 | 325,590 
o 2,430 TTC 20,900 Fo 70 
D 4,510 6,040 16,500 22,540 
E Negligible 4,300 10,000 14,300 





L290 







13,240 9,300 22,540 








180,450 249 ,990 241,000 490,990 


The potential of the Basin area which is not adapted to irrigation 
lies in its vast space, its mineral wealth, and its ability to better 
accommodate existing uses such as grazing, providing fish and wildlife 
habitat, harvesting wood products, and recreation. In the future, cul- 
tural developments associated with the needs of a rapidly expanding pop- 
ulation, such as transportation and communications facilities, should 
occupy the wildland area more than at present so existing croplands can 
be reserved for needed production of food. Higher watershed areas have 
the potential to be developed for maximum production of goods and faci- 
lities with increasing emphasis on outdoor recreation. Technological 
innovation will assist in development of these resources. This expanded 
technology is already evident from the relatively insignificant use of 
guzzlers for collection of livestock water to the anticipated importa- 
tion of water from other basins. 
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Many acres of land under existing systems need only a water supply 
to be productive. SOIL CONSERVATION SERVICE PHOTO 8-1084-5 





Phreatophytic vegetation consumes large quantities of water that 
could be applied to higher economic use. — Ficto ranry puoro e-tore-s 
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All of the water resources are now appropriated so water for po- 
tential development must be converted from an existing use or imported. 
Means of importing new water, or its availability are beyond the scope 
of this investigation; however, projects such as the U. S. Bureau of 
Reclamation's importation of water through the Central Utah Project re- 
presents a means of further developing the resources. The initial phase 
which is under construction, will deliver about 30,000 acre-feet of wa- 
ter to Sevier Bridge Reservoir. 


WATER-USE CONVERSION 


Some water used for producing rotated crops, wet meadows, and non- 
cropped phreatophytes along with that used on higher watersheds could 
increase returns through higher-use efficiencies. The average irriga- 
tion efficiency of 32 percent could be increased resulting in better 
utilization of irrigation! water. 


Water now consumptively used in the wetlands by phreatophytic plants 
is available for development. The maximum or desirable limits to which 
this water could be salvaged has not been established. Estimates indi- 
cate that large-scale projects could salvage up to three-fourths of the 
water, other than precipitation, consumed in the wetlands. Table 75 
indicates water salvage possibilities. 


TABLE 75.--Potential annual water salvage from wetlands by sub-basin, 
Sevier River Basin 


Sub-basin Salvage potential 


Acre-feet 
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UNDERGROUND RESERVOIRS 


Underground reservoirs are not utilized at their greatest potential. 
They should be regulated so that water could be withdrawn during dry 
years and recharged during wet years. If just 10 percent of the storage 
capacity of 9 major underground reservoirs were used for regulation, the 
volumes shown in Table 76 would be available. Sufficient control is nec- 
essary to assure a stable supply over long periods of time. 


TABLE 76.--Management potential of underground reservoirs, 
Sevier River Basin 


Estimated Management 

Reservoirs storage potential® 

Acre-feet Acre- feet 
Grass Valley (5) 150,000 152000 
Johns Valley (5) 90,000 9,000 
Panguitch Valley (5°) 570,000 57.000 
Circle Valley (5) 210,000 ZLeUOG 
Sevier-Sigurd (28) 800,000 80,000 
Aurora-Redmond (28) 200,000 20,000 
Redmond-Gunnison (28) 150, 000 15,000 
Gunnison-Sevier Bridge (28) 300,000 30,000 


Sanpete Valley (3) 3,000,000 300,000 


Total 5,470,000 547,000 








“Management potential is based on an estimated 10 percent use of 
groundwater reservoirs. 


7 O0n= 


In areas where saline groundwater influences vegetative growth, 
control of the water table is a necessity as well as a potential im- 
provement. By providing proper inflow-outflow relationships and lower- 
ing the water table, it is possible to convert areas of salt concentra- 
tion into productive croplands. This is particularly true in the Delta 
area, 


SURFACE RESERVOIR STORAGE 


Otter Creek, Piute, and Sevier Bridge Reservoirs have unused capac- 
ity available to store water obtained from water salvage projects or im- 
portation. Table 77 lists the average unused storage capacity in these 
reservoirs together with the unused storage capacity which could be ex- 
pected 2 years out of 10. 


TABLE 77.--Unused storage capacity in three major reservoirs, 
Sevier River Basin 


Unused storage 


Reservoir 
Average 2 years out of 10 
Acre-feet Acre-feet 
Otter Creek 16,000 2,000 
Piute 24,000 Zee G 
Sevier Bridge 110,000 38,000 
Total 150,000 42,000 





There are many sites where new reservoirs should be built or exist- 
ing reservoirs enlarged to provide needed water storage capacity for 
full development of the water and related land resources (Table 78). 
Reservoirs developed primarily for irrigation purposes should also pro- 
vide recreation, floodwater detention and sediment storage. 
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Existing reservoirs often contain unused storage capacity. 
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Stream channels may be improved by excavation to provide drainage 
of high water table areas. There is potential for improvement of tri- 
butary channels to reduce transmission losses and route flash floods 
through cultivated areas. 


Channel improvements in the following areas would lower the water 
tables, prevent erosion, and allow an increased crop production poten- 
tial: Portions of the San Pitch River in Sub-basin A; portions of the 
Sevier River in Watersheds B-5 and 7, C-l, 2, and 3, D-l and 2, and 
F-1, 2, and 3; and portions of the East Fork of the Sevier River@in 
Watershed E-3. 


Channel improvement potential areas for floodwater and transmission 
control are: Sub-basin A--Cottonwood Creek, Ephraim Creek; Sub-basin B-- 
Round Valley Creek, Fool Creek, Wild Goose Creek; Sub-basin C--Maple 
Creek, Willow Creek; Sub-basin D--Willow Creek, Cottonwood Creek, Flat 
Canyon, Peterson Creek, Monroe Creek; Sub-basin E--Water Canyon, Hender- 
son Canyon; Sub-basin F--Panguitch Creek. 
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One of the foremost potentials for overcoming the limited avail- 
ability of water lies in improving the efficiency of water use. This 
should be considered in two parts--delivery systems and on-farm effi- 
ciencies. 


Delivery systems can be upgraded by canal lining through high-loss 
areas, using more efficient diversion structures, and creating more ef- 
fective measurement and management controls. The consolidation of par- 
allel canal systems through the merging of irrigation companies is an- 
other of the significant development potentials. The present average 
loss of 4.5 percent per mile could be reduced to half this amount. 


Irrigation practices on individual farms probably have more poten- 
tial for better water use and management than any other practice. There 
especially is a potential for better management and regulation of water 
applied on individual fields. 


Ditch lining and land leveling can increase on-farm irrigation ef- 
ficiency as much as 25-30 percent when properly designed. Furrow and 
corrugation systems can attain efficiencies of 50-70 percent, while 
basins, level and graded borders, and sprinklers can raise efficiencies 
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Before SOIL CONSERVATION SERVICE PHOTO 8-793-10 





After 8-807-10 


to 60-80 percent. This indicates that the average on-farm efficiency 
can be raised from the present 45 percent to at least 60 percent. 


If the overall-use efficiency of diverted water were increased about 
10 péreent, the present deficit of nearly 76,000 acre-Teebmon irrigated 
lands would be nonexistent. 
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Recent developments such as improved highways, mobile population, 
more leisure time, and larger personal income, all combine to create a 
potential demand for expanded recreational development. 


Specific areas of greatest recreation potential.are: The Skyline 
Drive in Sub-basin A; areas near Interstate Highway 70 in Salina Canyon, 
Sevier Valley, and Clear Creek in Sub-basins C and D; and the unique ero- 
sional and geologic areas known as the "pink cliffs" on the. south edge 
of the Markagunt and Paunsaugunt Plateaus in Sub-basins E and F. The de- 
velopment of youth camps and vacation ranches and farms providing rural 
living experiences for urban residents also have potential. 


With limited development, the large wildland area lends itself read- 
ily to dispersed types of recreation such as hiking, riding, hunting, 
fishing, picnicking, camping, and sightseeing. Better access to many 
scenic areas now difficult to reach and improved water quality to make 
major reservoirs more suitable for fishing and other recreational uses 
have potential. New developments are limited by lack of demand, and in 
some cases, lack of water suitable for culinary use in campgrounds and 
other facilities. 


Recreation facilities on public lands are being expanded. On Na- 
tional Forest lands, a recent survey (22) indicates, there are ample po- 
tential recreation sites available to meet demands beyond the year 2020. 


Water and land resources are also available for outdoor recreation 


development on private land and these developments will probably become 
feasible as future recreation demands increase. 
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The potential development of fish habitat is directly related to 
improved water quality and stream channel stabilization. Many of the 
perennial tributary streams could provide good fishing if related land 
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and water problems are solved. Some reservoirs, because of heavy water 

drawdown during the irrigation season, reduce the water level to a point 
incapable of sustaining fish. This problem could be solved by purchas- 

ing water rights sufficient to maintain a minimum storage level at which 
fish could survive, 


Conservation recreation pools should be purchased in Otter Creek, 
Koosharem, Tropic, Piute, Gunnison, Sevier Bridge and DMAD Reservoirs 
as well as in any new reservoirs constructed. There is a potential to 
rehabilitate some lakes with a fish poisoning program. 


Improvement of big-game habitat is dependent on better forage con- 
ditions. On many areas, pinyon-juniper has been removed by chaining 
and preferred browse species such as bitterbrush and fourwing saltbush 
are planted along with a grass cover to stabilize the soil. There is 
a potential for expanding these programs. Management of big game and 
domestic livestock for proper use of forage will also maintain and im- 
prove the habitat. 


A potential exists to enhance the habitat for all animals in the 
biological community. For example, mourning dove, chukar, and other 
desert wildlife habitat can be improved by developing water in arid 
areas. Because of the aesthetic and economic values related to it, 
however, big-game management has been emphasized while other species 
of wildlife have been ignored. Many people may obtain as much enjoy- 
ment from seeing a porcupine at close range as a hunter does viewing 
deer through the sights of his rifle. Unique wildlife species such as 
rock rabbits and flying squirrels along with fur-bearers like beaver 
and muskrats should be maintained. The enhancement of all wildlife hab- 
itat for those who wish to observe and photograph these animals will 
have an increasing potential. 


Although grazing, cultivation and other land uses have greatly re- 
duced the habitat of fish, big game, and waterfowl, they have enhanced 
the habitat for pheasants. Generally, fish and wildlife habitat is dim- 
inished in proportion to the intensity of occupation and development of 
the land. The value of these resources must be considered in light of 
economic and social values of other uses. 


In those streams where dams and diversions for irrigation have re- 
duced the water level and subsequently impaired the fish habitat, low 
flow augmentation should be considered to restore the habitat to some 
measure of its former value. 
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Two major water quality problems are excessive amounts of sediment 
and dissolved solids. The sediment load carried in the streams could be 
significantly reduced by improving vegetal cover in areas subject to ero- 
sion and by installing sediment control devices. The potential for com- 
plete control of sediment is impossible in areas such as Red Canyon in 
Watershed F-2, and Flat, Cottonwood, and Willow Creek Canyons in Water- 
shed D-1 where establishment of an adequate vegetal cover is limited by 
soils, topography, and precipitation. 


Opportunities for reducing quantities of dissolved solids are lim- 
ited. When water comes in contact with the salt bearing Arapien shale 
in the Central Sevier area, it carries large quantities of these solids 
to the river. Lost Creek in Sevier County contributes up to 100 tons of 
salt’ per day during times when flows are from 0.1 to 1.5 cli is =) Sinismoc- 
curs at a time when the Sevier River above Lost Creek is also carrying 
about 100 tons of salt per day with flows of approximately 50 c.f.s. 
However, during times of low flow when the salt concentration is the 
highest, the flow of Lost Creek below diversions could be diverted into 
evaporation basins instead of adding its heavy salt load to the river. 


Extensive irrigation developments contribute return flows to be used 
and reused as the Sevier makes its way downstream. With each rediver- 
sion, additional amounts of dissolved solids are leached from the soil 
and returned to the river. This salt problem is aggravated because there 
is so little water for leaching in the last irrigated areas along the 
river; 


Importation of high quality water probably offers the best opportun- 
ity to dilute the dissolved salt concentration of the river water. The 
addition of 30,000 acre-feet annually from the Central Utah Project would 
reduce the average salt concentration in Sevier Bridge Reservoir from 
1/700 me/ Ie to" 1300Mme/ 1. 


Biological contamination should be reduced to a nonhazardous level. 
Tighter controls and improved means of treatment and disposal of organic 
materials should be sought so that pollution emanating from such places 
as headwaters, sewage treatment plants, septic tanks, and barnyards and 
corrals can be controlled. 
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In the water yielding areas, there is a potential for increasing 
the quality and quantity of runoff and possibly for extendime wscream- 
flows into the drier summer months through the use of land treatment and 
vegetative adjustments which include contour trenching and furrowing, 


establishing better protective ground cover through vegetative type con- 
version, and stabilizing stream channels. 


The Forest Service has recently established a barometer watershed 
program to determine how land use and treatment measures influence the 
water resource. Through the aid of a computer program, a given activity 
on land in other watersheds can be correlated with a barometer watershed 
and evaluated in relation to the water resource. This study has a poten- 
tial to help determine which combined land uses and treatments will pro- 
duce a greater yield of higher quality water and any associated changes 
in!) thestiming of runoff, 
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CHAPTER IX 
OPPORTUNITIES FOR DEVELOPMENT 


The study operated within the framework of existing programs, poli- 
cies, and developments. Without these limitations, additional opportuni- 
ties exist for complete development of the water and related land re- 
sources. This will require, however, more flexibility regarding exist- 
ing developments, established water rights, and industrial policies. 
Coordination between the local people and assisting organizations con- 
cerned with the development of the resources is imperative. 
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There are many opportunities in the Sevier River Basin for PL-566 
projects to solve watershed problems. Of the 35 watersheds in the Basin, 
there are 25 which have possibilities for this kind of project, and of 
these, 14 show feasibility for construction within the next 10 to 15 
years. 


The impact of these projects will include increased economic re- 
turns and conservation of natural resources. Economically, benefits be- 
gin to accrue as soon as project operations start as a result of expen- 
ditures for structural measures. After completion, there will be bene- 
fits accruing into the future. These projects enhance and conserve the 
landscape and provide recreational facilities and other benefits in the 
rural areas. 


Four main elements contribute to the feasibility of PL-566 projects 
in the Sevier River Basin. They include: (1) Prevention of floodwater 
and sediment damage with the benefits exceeding the cost of the preven- 
tative measures, (2) increased efficiency of irrigation systems and on- 
farm operations and maintenance, (3) reduction of irrigation water 
shortages, (4) reduction of drainage problems in conjunction with land 
reclamation and water salvage. 


There are also several conditions which limit the feasibility of 
these projects. These include: (1) Minor flood and sediment damage 
with the cost of control exceeding the benefits, (2) problems which 
can be solved by local group action or current programs better than by 
installation of PL-566 programs, (3) legal or institutional restraints 
or limited availability of water, (4) a limited population or number 
of farm units within the area, (5) adverse repercussions, primarily 
through reduced return flow, outside the watershed boundary. 
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There are also several things which could influence either favor- 
ably or unfavorably the feasibility of these projects. They include: 
(1) The importation of water into the Basin, (2) a change in the present 
legal constraints concerning water rights or interpretation, (3) @amcnange 
in administrative interpretation of PL-566 to allow more flexibility in 
agricultural water management portions of a project, (4) Basin-wide pro- 
ject coordination to provide measures that will offset downstream impacts 
or permit purchase and exchange of water rights, (5)) conflicts between 
alternative resource uses. 


The major portion of the potential project area is within public 
ownership. The Forest Service and Bureau of Land Management, who admin- 
ister these lands, will play an important role in the development of the 
projects and in the improvement of watershed conditions through land 
treatment. 


A brief discussion of the watershed area, problems, improvement mea- 
sures, feasibility, and impacts of those projects needed and most likely 
to develop in the next 10-15 years follows. Map 14 and Table 79 show the 
location and feasibility of these projects. A more detailed discussion 
is found in the Watershed Investigation Reports Appendix. Table 80 lists 
the opportunities for structural measures in all watersheds. 


WATERSHED A-1, NORTH SANPETE 


Watershed A-1 is located in Sanpete County and contains 210,500 
acres including 58,900 acres in the Manti-LaSal National Forest. Prob- 
lems include a deficient and erratic irrigation water supply, flood and 
sediment damage, inadequate drainage, and lack of recreation facilities. 


This project would include agricultural water management, flood pro- 
tection, sediment and erosion control, and fish and wildlife and munici- 
pal water supply developments. The project includes a 17,500 acre-foot 
capacity reservoir of which 15,000 acre-feet are for irrigation; 2,425 
acre-feet are for fishery, and 75 acre-feet are for sediment; 20 wells 
yielding a total of 3,700 acre-feet annually; a waterfowl-management 
area; and a small fishery. 


The people are organized and a work plan has been formulated. How- 
ever, restraints involving water rights will require resolution before 
action continues. The proposed projects will have no affect on down- 
stream water rights. 
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WATERSHED A-2, FOUNTAIN GREEN 


Watershed A-2 is located in Sanpete and Juab Counties and contains 
103,200 acres, of which 10,521 acres are in the Uinta National Forest. 
The primary problem is’ an irrigation water shortage. .There is an aver- 
age root zone deficit of 5,100 acre-feet--one-fourth of the total poten- 
tial consumptive use. Minor flood damage has occurred near the mouth of 
several of the drainages. 


The program consists of flood protection, land treatment, water sal- 
vage, and irrigation and recreation development. Project features in- 
cludeva veservoilm with storege capacity of 91,055 acre-feet for irrigation 
water, 405 acre-feet for sediment, and 370 acre-feet for recreation; ap- 
proximately 2 imilecsotecanals lining; 3 miles of pipelines; and 50) irri- 
gation wells to provide 3,040 acre-feet of irrigation water available at 
the crop root zone. A program with these features will affect the down- 
stream river flow and will require concurrent planning with projects in 
Watersheds A-3 and A-4 to protect these water users. 


WATERSHED A-3, EPHRAIM 


Watershed A-3, located in Sanpete County, contains 59,100 acres, of 
which 26,750 acres are in the Manti-LaSal National Forest. The primary 
problems are sediment damage and irrigation water shortages--there is an 
average root zone deficit of 3,070 acre-feet. Damage from recent flood- 
ing is minor; however, the upstream watershed is severely eroded. 


A program of land treatment, irrigation system improvement, and sed- 
iment-control construction is feasible. The project measures include 75 
miles of canal lining and approximately 10 irrigation wells to furnish 
L,o0Osacre-feeteorecropsroctezoneswater. This program will atfect down- 
stream river flow and require planning with Watersheds A-2 and A-4. 


WATERSHED A-4, MANTI 


Watershed A-4 is located in Sanpete County and contains 73,700 acres 
Opewnieh 21/7 20RacresmatcwinernesManti=LaSal-National Forest. The »pri- 
Mary pLoDlemelseaasioG Laver Ormitrigation water. There isan “average: root 
gone dericit Oo iec30 acre-feet. “Although recent flood damage has been 
minor, a low frequency, heavy flood damage threat exists and sediment 
problems will increases ther dtrigation water deficit and the irrigation 
systems maintenance costs. 


ae 


There is an opportunity for a project including sediment control, 
land treatment, water development for irrigation, and recreation. The 
major features include one debris basin to provide 260 acre-feet of sed- 
iment storage and 50 acre-feet of recreation storage: one campground de- 
velopment; 11 miles of canal lining; and approximately 10 irrigation 
wells to provide 1,800 acre-feet of crop root zone water. A program with 
these features will affect the downstream river flow. 


The local people have applied for planning assistance. 


WATERSHEDS B-1 AND B-2, LEVAN 


Watersheds B-l and B-2, which are located in Juab and Sanpete Coun- 
ties, were planned as one project. The project contains 142,800 acres 
of which 33,790 acres are in the Uinta National Forest. The primary 
problems are water shortages and floodwater and sediment damages. An- 
nually, there is direct flood damage of $2,000 and sediment damage of 
$7,600. The upper watershed contributes between 15 and 24 acre-feet of 
sediment per year. Irrigation water supplies are inadequate about two- 
thirds of the time. The average annual shortage is about 4,600 acre- 
fé6ééteot root zone: soil moisture. 


The project will include flood and sediment control, land treatment, 
and water development for irrigation and recreation. A water-salvage 
project centered around Juab Lake (Chicken Creek) Reservoir will be nec- 
essary to protect water rights of downstream users. The project's pos- 
sible features include three reservoirs for storage of 1,230 acre-feet 
of irrigation water, 665 acre-feet of floodwater and sediment, and 925 
acre-feet and 65 surface area acres for recreation; 16 miles of canal 
lining; 14 miles of pipelines; approximately 27 irrigation wells to sup- 
ply 20,000 acre-feet of water; and 3 campground developments. 


Importation of irrigation water will play an important role in de- 
velopment of the area. 


WATERSHED B-4, SCIPIO 


Located in Millard, Sanpete, and Sevier Counties, Watershed B-4 con- 
tains 102,900 acres of which 32,180 acres are in the Fishlake National 
Forest. 


A shortage of irrigation water is the major problem. Supplies are 
inadequate 9 out of 10 years and there is an average annual shortage of 
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3,330 acre-feet. This results from high losses in the irrigation dis- 
tribution system and high use of water in the reservoir area. Low on- 
Laymeitrigationverticienciessaresalso a contributing factor. Only 3,010 
acre-feet of the 19,440 acre-feet average yield above the reservoir are 
consumptively used by irrigated crops in the watershed. 


A project would include land treatment and water development for ir- 
rigation and recreation. A water salvage project in the Scipio Lake Res- 
ervoir area and construction of a new reservoir nearer Scipio will make 
more water available for irrigation and overcome detrimental downstream 
effects. Specific project features include one reservoir to provide 
5,040 acre-feet of irrigation water storage and 110 acre-feet of recrea- 
EVOnes COnaCCaWwiEnw omsuctacemacres ajo uni les, of canal (lining: 4 miles ot 
pipelines for drains:sand | campground. for recreation. 


The local people have expressed their interest by applying for plan- 
ning assistance through the PL-566 program. 


WATERSHED C-5, SALINA CREEK 


Watershed C-5 is located in Sevier County and contains 199,000 acres 
of which 145,700 acres are in the Fishlake National Forest. The primary 
problem within the area is sediment control. Soil, streambank, and chan- 
nel erosion is a major problem in areas historically barren of sufficient 
vegetation to prevent it. The average sediment rate for the upstream 
watershed is 0.46 acre-feet per square mile with some areas exceeding 0.7 
acre-feet per square mile. The annual direct floodwater and sediment 
damages are $1,650 and $39,890, respectively. 


Irrigation water supply studies indicate shortages can be expected 
at least 20 percent of the time. Sediment buildup in irrigation distri- 
bution systems contributes to these shortages. 


There is an opportunity for a project including land treatment, ir- 
rigation water storage, sediment and flood control, and recreation. The 
features include four reservoirs to provide regulatory storage for 500 
acre-feet of irrigation water, 9,790 acre-feet of sediment, 690 acre-feet 
of water with 120 surface acres of water for recreation, and 3 camp- 
grounds. When Interstate Highway I-70 through Salina Canyon is com- 
pleted, it williprovide veasyeaccess to recreational and roadside rest 
facilities constructed in conjunction with Reservoir C5-8, all within a 
mile of. the cityeot Salinas 


The local people have filed a watershed application for planning as- 
sistance. 
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WATERSHED D-1, RICHFIELD 


Watershed D-1 is located in Sevier County and contains 135,600 
acres; 65,584 acres are within the Fishlake National Forest. The pri- 
mary problems of the area are flash flooding and irrigation water def- 
icits. The average root zone water shortage is approximately 4,200 
acre-feet. The present average annual flood and sediment damage is es- 
timated =at''5377,450. 


The project opportunities include land treatment, floodwater diver- 
sions, channel and irrigation system improvement, and irrigation water 
development. The features are two debris basins with a sediment storage 
capacity of 3,110 acre-feet, consolidation of several irrigation compan- 
ies with one canal, and 72 miles of canal lining. An important factor 
in formulating a project will be construction of Interstate Highway I-70 
which will traverse the watershed. Its location in relation to the 
flood-yielding canyons will have a definite influence on program fea- 
Tei SiGe 


The local people are now compiling data to file an applicartionecoe 
planning assistance. 


WATERSHEDS D-2 AND D-3, GLENWOOD 


Watersheds D-2 and D-3, located in Sevier County, were planned as 
one project. The project contained 73,800 acres--12,565 acres in the 
Fishlake National Forest and 37,775 acres of land administered by the 
Bureau of Land Management. 


The area's primary problems are erosion control and agricultural 
water management. Peterson Creek contributed 6.7 acre-feet of sediment 
annually to Rocky Ford Reservoir. Total entrapment rate averages 26.5 
acre-feet a year. The irrigated areas need accelerated management prac- 
tices to increase their efficiencies. The watershed has an irrigation 
water deficit of 78 acre-feet per year. There are 400 acres of wetlands 
needing drainage. Project features include converting 275 acvesmormesrie 
wetlands to rotated cropland. 


A program including sediment-erosion control, water salvage, land 
treatment, agricultural water management, wetland conversion, and rec- 
reation development would be feasible. Project features would include 
77,000 feet of pipeline for sprinkler systems. 


Other possibilities include development of additional water for 
the Utah State Fish Hatchery near Glenwood and additional recreational 
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facilities at Big Lake. The Mill Canyon-Sage Flat Watershed Project has 
been completed on part of this area. There are possibilities for water 
salvage through drainage of the wetland areas. This would provide sup- 
plementary water available to downstream users. If this feature is in- 


cluded, it will require coordination with any work planned for Watershed 
D= i 


WATERSHED E-5, TROPIC 


Watershed E-5 in Garfield County contains 145,700 acres of which 
20,520 acres are in Bryce Canyon National Park and 90,170 acres are in 
Dixie National Forest. The primary problem in the watershed is irriga- 
tion water deficiency. Supplies are critically short with an average 
consumptive-use deficit of 1,570 acre-feet on 3,200 irrigated acres. 

Two years in ten this shortage will approach 4,000 acre-feet. Factors 
which contribute to this problem are the reduced capacity of Tropic Res- 
ervoir through sedimentation, excessive losses in some sections of the 
canal systems, and low on-farm irrigation efficiencies. Most irrigated 
lands need leveling or installation of sprinkler systems to overcome the 
effects of uneven and rough topography. 


Erosion and sediment problems have occurred throughout the area and 
most noncultivated areas need land treatment. Sediment picked up by the 
Tropic and East Fork Canal through the geologic erosion areas of the 
National Park poses a major problem. 


There is an opportunity for a project including land treatment, wa- 
ter development for irrigation, and sediment control. The project's 
main features would be increased reservoir storage for 400 acre-feet of 
irrigation water and sediment storage; 4 miles of canal lining; and 1,700 
feet of pipeline. 


The local people have made application for planning assistance under 
the PL-566 program. 


WATERSHED F-1, CIRCLEVILLE 


Watershed F-1 is located in Piute and Garfield Counties. It con- 
tains 92,900 acres of which 41,133 are within the boundaries of the 
Fishlake and Dixie National Forests. Its primary problem is an inade- 
quate supply of irrigation water. Half the time water supplies are not 
sufficient to supply presently irrigated cropland and water shortages 
approach 3,000 “acre-feet Some years. “The water deficit 8 out*of *10 


“a=22) = 


years is 480 acre-feet. There are 3,400 acres of wetlands that could 
be improved to provide higher returns. 


The project would include land treatment, irrigation system im- 
provement, and irrigation water development. The main features would 
be 15 miles of canal lining, 8 miles of pipelines, and 5 irrigation 
wells to provide 6,000 acre-feet of water. Salvage of water from the 
wetlands would offset any downstream effects. 


WATERSHED F-3, PANGUITCH CREEK 


Watershed F-3 is located in Garfield and Iron Counties and contains 
139,500 acres of which 92,602 acres are within the Dixie National Forest. 
The primary problem is regulation of flood and irrigation waters. The 
average annual flood damage is $4,300. Loss of irrigation water through 
canal breaks caused by summer floods and ice problems caused by overtop- 
ping of channels during winter freezes costs an additional $3,000 annual- 
ly with water losses averaging 200 acre-feet per year. There are ero- 
sion-problem areas in the upper watershed which contribute sediment and 
PLOOdmrunott. 


There is an opportunity for a project including floodwater and sedi- 
ment control, land treatment, and recreation and irrigation water devel- 
opment. The main features would be a reservoir with storage for 75 acre- 
feet of irrigation water, 225 acre-feet of floodwater, 50 acre-feet of 
sediment, and 150 acre-feet with 17 surface acres for recreation se2emies 


of flood channel through Panguitch City; and 18 miles of canal lining and 
1 recreation development. 


The local people have made application for planning assistance in 
the Three-Mile Creek-Panguitch area which includes 96,080 acres of this 
watershed. 
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Many of the problems in those areas where PL-566 project action 
cannot be used, can be overcome by the current program of the Soil Con- 
servation Service. This program includes implementation of off-farm 
land treatment programs along with on-farm work through Soil Conserva- 
tion District programs and related authorities. In areas where there 
are potentially feasible PL-566 watershed projects, there is the oppor- 
tunity to accelerate these programs when these projects are authorized. 
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There are 172,000 acres of the 260,730 acres of irrigated cropland 
where leveling or sprinkler systems are recommended. Sprinkler systems 
are especially recommended on 10,000 acres because of shallow topsoils 
or steep slopes. There is the opportunity to install ditch lining to 
serve 156,000 acres. Land treatment opportunities are listed by sub- 
basin inslablessie 


TABLE 81.--On-farm land treatment opportunities,? Sevier River Basin 












Land leveling 
or 
sprinkler systems 






On= farm 
ditch lining 


Sub-basin Sprinkler systems 


recommended 












Acres served 


A 38,000 
B 36 ,000 
a 36,000 
D 29,000 
E 6,000 


11,000 










162,000 156,000 





4Total acres indicated may not agree with economic analysis be- 
cause of availability of data at the time that analysis was made. 


Many diversion structures are needed, particularly on smaller tri- 
butary streams. Opportunities exist to improve the distribution of ir- 
rigation water by installing measuring devices on ungaged river and tri- 
butary diversions and on individual farm headgates, and on storage and 
regulatory reservoirs. 


There are opportunities for increasing fish and wildlife popula- 


tions and habitat, including stocking of farm ponds with game fish and 
improving wildlife cover, feed, and watering facilities. 
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Before FIELD PARTY PHOTO 8-991-4 





There is an opportunity to replace many inefficient structures and 
provide better water management. 





After SOIL CONSERVATION SERVICE PHOTO 8<-1157-5 


There are opportunities to overcome erosion problems on range and 
dry croplands as well as on irrigated lands. Much of the present water 
shortage can be overcome through implementation of land treatment mea- 
sures and improvement of water management practices. Better irrigation 
water distribution will alleviate drainage problems, reduce the supply 
to nonbeneficial phreatophytes, and reduce deep percolation. 


GS0200P BE IReAR Dla Vee S fea le PotsD EF ReAsi a SO Re kS ST RY 
PeRZOLG RVASM™S 


The Utah State Forestry and Fire Control feels there is a need to 
expand its fire protection organization and facilities. The ultimate 
goal is volunteer fire departments equipped with fire fighting units lo- 
cated in each town and available for rural fire protection. Table 82 
presents a brief economic evaluation of doubling the present fire fight- 
ing capability which is interpreted as full development. 


TABLE 82.--Benefit-cost relationship of cooperative State-Federal fire 
protection of State and private lands, Sevier River Basin 





Annual average Present Full development 






Cost of protection/acre $.0041 






$4,797 $9 594 


Totalecos ts 






Fire suppression costs $8,073 SiG bo 







$23,400 


Resource damages 












Total costs and damages S36a270 $15,889 








Benefits of full development $20;381 


Benefit-cost ratio 2 Tet 





State and Federal cooperative programs provide an opportunity to 
help private owners by showing them that in some instances (especially 
where a high value species is involved) growing timber in conjunction 
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U. S. FOREST SERVICE PHOTO SRBI-23 





Cooperative improvement programs with Federal agencies provide many 
opportunities for resource development. 





SOIL CONSERVATION SERVICE PHOTO F-376-4 


with using their land in other ways will provide them a greater return. 
The same programs can also help private timber owners to improve the 
composition and quality of their timber stands. 
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National Forest development opportunities will facilitate better 
management and protection of forest lands; provide maximum sustained 
production of water, wood, forage, recreation, and wildlife; and make 
the beauty and other resources of the forest more readily available to 
a maximum number of people. Development, in this sense, connotes the 
technological manipulation of resources to meet the needs or desires 
of man. Opportunities for such development within the Sevier River Ba- 
sin include bettering transportation facilities, improving wildlife 
habitat, protecting the land from fire, insects, and disease, harvest- 
ing timber, and many other activities. 


A watershed stabilization and improvement program, a range improve- 
ment program, and a recreation development program to meet projected 
demands are proposed and have been evaluated on an economic feasibility 
basis. Full development of the National Forests will require other de- 
velopment programs supplemental to the three evaluated. Recreation, 
watershed, and range improvement on National Forest lands, however, have 
the greatest opportunity to contribute to the alleviation of Basin-wide 
problems and should receive priority for acceleration. 


WATERSHED AND RANGE IMPROVEMENT PROGRAM 


Both watershed and range improvement will stabilize the soil, re- 
duce peak flows which cause floods, and improve forage production; 
therefore, these two programs were evaluated together. 


On National Forest and other forested lands, erosion control op- 
portunities were related indirectly to the erosion problems identified 
on Table 54, page 145, and are aimed specifically at reducing sedimenta- 
tion and flood problems. The range improvement program has as its pri- 
mary purpose stabilization and improvement of the agricultural economy. 
Developments needed to implement the two programs are described in 
Tables 83 and 84. Table 85 shows the effect the proposed development 
program will have on two factors, sediment production and grazing, and 
evaluates the feasibility of the projects on an economic basis which is 
summarized into benefit-cost ratios. 
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Secondary Rural and Community Benefits 


The River Basin is within the Four Corners Economic Development 
Area. Chronic unemployment, low per-capita income, and a declining pop- 
ulation are symptoms of the Basin's lagging economy. Maximum benefits 
will result by usime locally available Construction materials, labor, 
and equipment. For example, locally available wooden juniper posts used 
in place of steel posts in fence construction will generate one week of 
employment in cutting and handling the posts per mile of fence. 


Employment opportunities created by the watershed improvement and 
range development programs are evaluated on Table 86. Employment will 
be provided for people who are now on welfare, changing their status 
from a liability to an asset, and for this reason wages earned are shown 
as a secondary benefit. 


BENEFITS 


The proposed watershed and range development programs will reduce 
sediment production from National Forest and other forested lands 26 
percent, and will provide grazing valued at $444,680 annually. Other 
direct benefits, which were not evaluated, will result from the program. 
These include improved productivity of upper watersheds, better fishing, 
less cleanout of irrigation systems, longer life of reservoirs, reduced 
size and costs of sediment containment structures, and improved aesthet- 
eS 


Indirect benefits of the program will be multiplied two to four 
times the primary benefits as money is circulated within the local eco- 
nomy (Table 86). (11) Additional stimulation to the local economy will 
result from approximately 1,170 man years of employment. Other indirect 
benefits will include stabilization of grazing and the many social and 
economic benefits resulting from a reduced flood hazard. 


RECREATION DEVELOPMENT 


Recreation demand on National Forests will increase at a rate at 
least comparable to that of the entire Basin (Table 87); therefore, 1965 
actual use figures from National Forests were projected into the future 
at this same rate of increase. The National Forest Recreation Survey 
has inventoried potential recreation development sites with capacity that 
exceeds this future demand. 
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Footnotes to Table 87 


a 

In 1965 National Forests provided 752,000 visitor days of recrea- 
tion use (Table 13, page 83). This use was projected into the future at 
a rate comparable to Basin-wide projections (Table 67, page 175). 


acme National Forest Recreation reports indicate that 30 percent 
of the recreation visitors utilized a campground, picnic area, or other 
developed facility. It was assumed that as recreation increases, a lar- 
ger percentage of people will use recreation facilities. 


“Visitor days were reduced to the Item b figure, then divided by 
120 (length of season) to arrive at the number of people using developed 
facilities each day of the season. 


An arbitrary development unit was selected that will accomodate 5 
persons. Campgrounds were the most commonly used facility in the River 
Basin and a family unit consisting of a parking space, table, grill, 
sanitation facilities, and water source was selected as a model and 
called a unit. It is recognized that many diversified developments other 
than campgrounds exist and are needed within the Basin, but it is assumed 
that the development unit defined represents an average in cost. Item c 
is divided by 5 to get the number of development units required if use 
was uniform throughout the year. This number of development units needed 
was then doubled to allow for peak periods of use and to provide for 
maintenance of vegetation, differences in degree of use due to location, 
and other factors. 


“To keep up with the accelerating recreation demand, a minimum of 
104 development units each year will need to be constructed by 1980. 
Number of units needed minus the number existing 20 years previous, di- 
vided by a 20 year interval, equals the number to be built each year. 
(Less than the number needed actually existing in 1965, and the period 
1965 to 1980 is only 15 years, but the accelerated program needed to 
catch up was not evaluated and all figures are, therefore, conservative.) 
The cost per development unit is based on average costs within the Basin. 


tReplacement units needed each year based on a 20 year life. Units 
existing 20 years previous were divided by 20. Replacement costs are 
assumed to be cheaper than new development costs because roads, water 
systems, etc. can be expected to have a life longer than 20 years. 


80peration and maintenance costs are average and do not include 
such items as Land and Water Conservation fund administration or visitor 
information services. 


Nannual benefits are from "Evaluation Standards for Primary Out- 
door Recreation Benefits", Ad. hoc., Water Resources Council; Washington, 
D. C.; June 4, 1964. “Benefits were reduced to the Item b, fieurestosev se 
uate only use in developed areas. 
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Footnotes to Table 87 


a 

In 1965 National Forests provided 752,000 visitor days of recrea- 
tion use (Table 13, page 83). This use was projected into the future at 
a rate comparable to Basin-wide projections (Table 67, page 175). 


Dente | National Forest Recreation reports indicate that 30 percent 
of the recreation visitors utilized a campground, picnic area, or other 
developed facility. It was assumed that as recreation increases, a lar- 
ger percentage of people will use recreation facilities. 


“Visitor days were reduced to the Item b figure, then divided by 
120 (length of season) to arrive at the number of people using developed 
facilities each day of the season. 


An arbitrary development unit was selected that will accomodate 5 
persons. Campgrounds were the most commonly used facility in the River 
Basin and a family unit consisting of a parking space, table, grill, 
sanitation facilities, and water source was selected as a model and 
called a unit. It is recognized that many diversified developments other 
than campgrounds exist and are needed within the Basin, but it is assumed 
that the development unit defined represents an average in cost. Itemc 
is divided by 5 to get the number of development units required if use 
was uniform throughout the year. This number of development units needed 
was then doubled to allow for peak periods of use and to provide for 
maintenance of vegetation, differences in degree of use due to location, 
and other factors. 


“To keep up with the accelerating recreation demand, a minimum of 
104 development units each year will need to be constructed by 1980. 
Number of units needed minus the number existing 20 years previous, di- 
vided by a 20 year interval, equals the number to be built each year. 
(Less than the number needed actually existing in 1965, and the period 
1965 to 1980 is only 15 years, but the accelerated program needed to 
catch up was not evaluated and all figures are, therefore, conservative.) 
The cost per development unit is based on average costs within the Basin. 


tReplacement units needed each year based on a 20 year life. Units 
existing 20 years previous were divided by 20. Replacement costs are 
assumed to be cheaper than new development costs because roads, water 
systems, etc. can be expected to have a life longer: than 20 years. 


S0peration and maintenance costs are average and do not include 
such items as Land and Water Conservation fund administration or visitor 
imformation services’. 


Nannual benefits are from "Evaluation Standards for Primary Out- 
door Recreation Benefits", Ad. hoc., Water Resources Council; Washington, 
D. C.; June 4, 1964. Benefits were reduced to the Item b figure to eval- 
uate only use in developed areas. 
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GUNNISON AREA 


Impact of upstream developments on the Sevier River and in Sanpete 
Valley can be offset through a combination of the following alternatives: 
(1) Water salvage and utilization of the groundwater reservoirs in San- 
pete Valley, the Richfield area and Gunnison Valley, (2) storage of addi- 
tional irrigation water in Bull Pasture Reservoir on Salina Creek for use 
in the Gunnison Valley, and (3) exchange of water rights through importa- 
tion from the Central Utah Project. Delivery of this water to the east 
side of the valley would be through a canal diverting water from the 
Sevier River near Redmond and through the present system below Gunnison 
Reservoir. Pumping from the groundwater reservoir in Gunnison Valley 
will supply the lower areas. Construction of Blue Meadow Reservoir on 
Six Mile Creek would provide recreation, floodwater and sediment storage 
and regulatory storage for irrigation water. 


DELTA AREA 


In this area, in addition to 15,000 acre-feet of Central Utah Water 
and water salvage upstream, additional pumping is needed. If the con- 
sumptive use by phreatophytes were reduced one-third, over 30,000 acre- 
feet could be salvaged. Three alternates were considered concerning the 
Central Utah Canal: (1) Line the high loss areas and use Sevier Bridge 
Reservoir for storage, (2) eliminate the canal from Lyndyll to McCormick, 
store water in DMAD Reservoir and pump into the canal at McCormick, 

(3) eliminate the canal from Lyndyll to McCormick and pump from the 
groundwater into the canal in the McCormick-Greenwood area, (4) eliminate 
the canal below Lyndyll. In any event, Fool Creek Reservoir should be 
eliminated. 
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EARLY ACTION PROGRAM OBJECTIVES 
1980 


Goals of the U. S. Department of Agriculture are to strengthen the 
economy and protect and improve the resources of the Sevier River Basin. 
The income level of people within the Basin is significantly below the 
State income level. Some natural resources are deteriorating while other 
resources are not used to their full potential. 
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The early action water related activities should endeavor to meet 
the following objectives: (1) Eliminate the water deficits on presently 
irrigated lands, (2) reduce the consumptive use of water by nonbeneficial 
phreatophytes, (3) reduce erosion and sediment rates on 677,700 acres of 
U. S. Department of Agriculture administered lands where erosion exceeds 
.005 inches per year, (4) alleviate flood problems within areas of muni- 
cipal and agricultural development and reduce damage in other areas to 
maintain cultural and resource values, and (5) improve water quality and 
its aesthetic value. 


The early action land related activities on private anqgU Sosa, 
partment of Agriculture administered lands include: (1) Providing neces- 
sary recreation facilities, (2) improvement of fish and wildlife condi- 
tions and aesthetic values, (3) increase grazing capacities, and (4) im- 
proved fire protection capabilities. 


EARLY ACTION PROGRAM OPPORTUNITIES - 1980 


Elimination of water deficits of 78,000 acre-feet on presently irri- 
gated lands can be accomplished through the 12 feasible PL-566 watershed 
projects and additional canal lining, on-farm improvement practices, 
pumping projects to salvage water from phreatophytes, and surface water 
storage to improve water management. (8) Some of the projects are iden- 
tified™@invearliér=portions ofthis report. 


The installation of on-farm improvement practices would increase the 
overall Basin water-use efficiency by 4 percent. The annual direct agri- 
cultural benefits from practices would be $1,588,000 with amortized an- 
nual costs of $1,106,000. Income available to farm operators would be 
increased by $482,000 annually. 


An alternative was investigated to eliminate the consumptive-use 
deficits on the presently irrigated lands by increasing inmisationserti. 
ciencies and converting water use by native phreatophytic vegetation to 
irrigated cropland uses. The physical feasibility and impacts of change 
in hydrologic conditions were analyzed with an analog computer. Findings 
were based on present average irrigation diversions. 
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Sevier River Basin Electronic Analog Model. Fieto party Proto s-1155-14 


Results indicate that upstream from Sevier Bridge Reservoir, the ir- 
rigation water shortages could be eliminated (except for 2,800 acre-feet 
in the Tropic area) by increasing the irrigation efficiency from the 
present 30 percent to 40 percent. A 10,000 acre-foot increase in river 
flow could be generated by increasing the efficiency from the above 40 
percent to 50 percent. Increased irrigation efficiencies would decrease 
the wetland consumptive use about 10 percent. An additional 3,000 acre- 
feet of storage would be required to supplement late season river diver- 
sions in Sub-basin C. Below Sevier Bridge Reservoir, in addition to in- 
creasing the irrigation efficiency to 50 percent, pumping of 26,700 acre- 
feet is required. This would result in a 20 percent reduction in wetland 
consumptive use. 


This program will eliminate the cropland consumptive use deficit 
only in years of average or greater water supply. Fluctuations in water 
supply could be reduced by more extensive development of the groundwater 
reservoirs. This would require careful planning, coordination, and close 
controls to avoid permanently depleting this water resource. 


On-site erosion and sediment production on lands administered by the 


US ss Departmentsom Ageiculturescansbe reduced 26) percent; or-over 900 
acre-feet annually, through watershed improvement on 285,600 acres and 


ee 


range improvement on 225,200 acres. Sediment storage to protect down- 
stream developments included in the 12 feasible PL-566 projects includes 
14,500 acre-feet. Additional sediment containment of 16,500 acre-feet is 
provided by storage not included in these projects. 


Flood problems within areas of municipal and agricultural develop- 
ment would be reduced by 2,300 acre-feet of floodwater storage provided 
by the 12 PL-566 projects and storage capability of 7,000 acre-feet in 
the additional structures. Watershed improvement will reduce peak flood 
flows, contribute to the effectiveness of downstream structures, and im- 
prove protection for other existing cultural and resource values. 


Water quality will also be improved by the above sediment storage 
and through the on-site sediment yield reduction on watershed lands. 
Reduction of bacteriological and chemical pollutants are also needed 
but will require assistance through other programs. 


On National Forests, recreation facilities are planned to meet anti- 
cipated demand. By 1980, 2,840 recreation units will be required to ac- 
commodate a demand of 2,420,000 annual visitor-day use, and 37 units 
(Table 87, page 233) will require replacement each year by this date. 

On private lands, it is anticipated that selected recreation facilities 
will be made available. 


Water quality improvement, forage improvement, and reduction in ero- 
sion will improve fish and wildlife habitat and aesthetics. PL-566 proj- 
ects will increase recreation facilities by 400 water surface acres and 
600 surface acres will be provided by additional projects. Fish habitat 
will also be restored or improved on portions of 431 miles of streams on 
National Forests where channel stabilization measures are planned and 
through low flow augmentation along the main stem. 


A range improvement program is planned on the National Forests to 
increase grazing capacities 75,000 animal unit months. The 12 PL-566 
projects will convert wetland areas to irrigated pasture and increase 
the grazing capacity to over nine AUM's per acre. Other opportunities 
also exist on other public and private lands outside U. S. Department of 
Agriculture programs for increases in grazing capacity. 


Cooperative State and Federal fire control forestry programs can be 


expanded to reduce current resource damages from $23,400 annually to an 
estimated $4,680 annually. 
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POTENTIAL DEVELOPMENT - 2020 


With the development of all available on-farm resources, an addi- 
tional 70,000 acres of irrigable lands under the present systems could be 
irrigated. The annual direct agricultural benefits would be $4,925,000 
with annual amortized costs of $1,573,000. Farmers would have available 
$3,352,000 additional income to offset the off-farm development costs 
necessary to obtain the additional 383,700 acre-feet of irrigation water 
needed at the point of diversion to provide a full water supply to all 
these lands. In addition, 180,000 acres of arable land above present 
systems could be irrigated with adequate water. Water-budget studies 
were made to determine the total amount of additional water required to 
develop these lands. 


This analysis included development of irrigable land to the extent 
of its capability, including drainage of selected wetland areas. Aver- 
age water use was computed for the total irrigable land resource, in- 
cluding that presently cultivated. This water requirement was compared 
with the available water supply and a new outflow was computed for each 
sub-basin. Amounts by which the outflow from each sub-basin would be 
reduced under the above conditions is shown in Table 88. 


TABLE 88.--Reduction in outflow with potenttal development of present water 
resources, by sub-basin, Sevier River Basin 


Outflow at Outflow with 
Sub-basin present full development Change 


Acre=feet Menem heaet Acre-feet 
A £500 OF -21,500 
B 13,500 0 -13,500 
C 140,500 96,500 -44,000° 
D 130,000 112,500 -17,500 
E 51,500 51,000 - 500 


F 88,500 425000 Ome OU) 





4Tt would probably not be possible or even desirable to completely eliminate 
the outflow from these areas. 


bthe reduction in outflow from Sub-basin C reflects the total reduction in 
river flow due to all project effects upstream from Sevier Bridge Reservoir. 
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If downstream effects were disregarded, there would be sufficient 
water supply to fully develop all irrigable lands except those in Sub- 
basins A and B. An additional 7,000 acre-feet would be required in 
Sub-basin A and 510,000 acre-feet in Sub-basin B. Potential develop- 
ment of water resources for agricultural use and maintaining the present 
rate of nonagricultural use was assumed. 


COORDINATION 


Coordination of development opportunities is needed between diverse 
hydrologic areas with the Basin. Development will change the regimen of 
water flow requiring that planned projects not only meet objectives 
within a given area but provide compensating effects to other areas. 
Coordination is also needed between alternative resource uses. There are 
areas along the Sevier River system where habitat should be improved and 
set aside for waterfowl and excluded from water salvage projects. Range 
management and proper grazing must be coordinated between the dual needs 
for improved resource conditions on rangelands and the economic need of 
an expanding livestock industry. A third need for coordination is in 
choosing alternative opportunities to meet a given objective. 


Consideration should be given to include the groundwater resource 
in a coordinated Basin water plan. Present limitations do not allow 
using some groundwater basins as a management tool. However, potential 
development should make use of this presently idle resource. 


In some areas, water shortages can be overcome by one or a combina- 
tion of:) (1)\ Improving surface storage facilities, (2) pumpingwou oenes 
means to salvage water from phreatophytes, (3) mining groundwater sup- 
plies, (4) improving on-farm efficiencies or, (5) water importation. 
Each alternative or combination of alternatives chosen should be the one 
that minimizes costs and maximizes progress toward the objectives. 
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CHAPTER X 


OTHER PROGRAMS FOR FURTHER 
DEVELOPMENT 


Other measures beyond the scope of this report should be considered 
for further development of the Basin resources. Some of these are cur- 
rently under study by research organizations. Other agency programs have 
a definite impact on the Basin and should be considered in future plan- 
ing. 


ARs leon nReNeAyiy bhewAlr = fine O CACHES 
WEATHER MODIFICATION 


Weather modification techniques are being developed which may prove 
feasible for controlled use in the near future. In some areas, experi- 
ments have obtained measurable increases. Although these kinds of pro- 
grams could possibly reverse the past trend of decreasing water supplies, 
more research is needed before full-scale use is planned. 


WATER IMPORTATION 


Water importation will be necessary to develop large blocks of the 
arable lands which are located mostly in the lower reaches of the river 
system. The most logical source of importation in the near future would 
be through facilities of the Central Utah Project which diverts water 
from the Colorado River drainage. Long range planning, however, should 
include possible importation from other areas. 


WATER YIELD IMPROVEMENT 


Some research has shown that supplies to tributary inflow and ground 
water can be increased by watershed treatment. To date, most research 
has been conducted on limited areas and the results are not conclusive 
that a net yield can be achieved over an extended period. Feasibility 
is presently limited by high costs, inadequate knowledge of specific 
methods applicable to a given area, and a lack of information about what 
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effects extensive treatments would have on other resources and thei 
uses. 


In Colorado, research has attempted to evaluate water yield improve- 
ment using various techniques in alpine areas similar to the Tushar Moun- 
tains and Wasatch Plateau. Intentional avalanching may remove snow from 
an exposed place where it is rapidly melted to a shady protected place 
where its melt is retarded. Materials can be placed on the snow surface 
to either increase or retard the melting rate. Snow fences intended to 
increase accumulation were evaluated and found to be effective only at 
carefully selected sites. For example, snow accumulation on two sites 
behind 8-foot fences added approximately 1 acre-foot of water for each 
LOQRbO el Zo eteetor fence. ((13) 


Below the alpine areas, vegetation manipulation both to reduce 
evapo-transpiration and to increase yield from snowpack was investigated. 
On the Fraser watershed in Colorado, when lodgepole pine and sub-alpine 
fir were clear cut in strips removing 50 percent of the timber stand, 
snowpack in the clear cut area was increased 29 percent and water yield 
increased from 2 to 4 inches. (14) On the Workman Creek watersheds in 
central Arizona, a mixed conifer stand of Ponderosa pine, White fir, and 
Douglas fir was selectively cut removing 50 percent of the basal area 
with no significant increase in water yield. Ina similar area, removing 
moist site vegetation along stream channels (one-third of the watershed 
area) increased water yield 55 percent. (18) 


Potential water yield increases resulting from conversion of aspen 
stands to grass cover were estimated to be three inches based on average 
conditions. (19) On oak brush and pinyon-juniper areas where precipita- 
tion is less, however, research has not conclusively found that stream 
flows can be increased by conversion to a grass cover. There are some 
indications that soil moisture and groundwater supplies may be improved 
through such treatment. 


There is danger in applying specific research findings to other 
areas where conditions may differ. Within the Sevier River Basin, An- 
timony Creek on the Dixie National Forest, and Sheep Creek on the Fish- 
lake National Forest are being studied to determine the feasibility of 
water yield improvement and the relationship of water to other resources. 


ORL SHS Deh eAeGe irae Cave eR OTGaRaAT aS 


Many agencies other than those within the U. S. Department of Agri- 
culture have programs with impacts on the water and related land re- 
sources. Some of these programs have already been discussed in detail 
within the report. Following is a brief resume of the majority of these. 
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State of Utah 


Department of Natural Resources 


Division of Fish and Game - Protection, management, and propagation 
of fish and wildlife resources. 


Department of Highways - Construction and maintenance of the State 
and federal highway system. 


Division of Parks and Recreation - Development and management of 
state recreation facilities and enforcement of regulations gov- 
erning boating on the waters of the State. 


Division of Public Health - Air and water pollution monitoring and 
contro ly 


Division of State Lands - Administration and development of State 
lands. 


Division of Water Resources - Development of the waters in the State. 


Division of Water Rights - Administration and management of the wa- 
ters of the State. 


Section of Forestry and Fire Control - Fire protection:on State and 
private lands and forestry assistance to private land owners, 


Universities within the State - Research on many aspects of water and 
related resources and cooperation in planning activities. 


Utah State Extension Service - Agricultural and home economics educa- 
tion and information. 


U, S. Department of Army 


Corps of Engineers - Develops plans for prevention of flood damages 
and improvement in water supply, hydroelectric-power generation, rec- 
creation and other water resource developments. 


Uv Ss Department of Commerce 


Economic Development Administration - Providing research, planning and 
funds in the development of the economy of the Four Corners Area 
which includes the Sevier River Basin. 
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Environmental Science Service Administration - Weather and water sup- 
ply information and forecasting. 


Uso. Department of Interior 


Bureau of Land Management - Manages the unreserved public land for 
watershed values, grazing, forestry, recreation, minerals and wild- 
life. Also performs functions concerned with the identification, 
classification, use and disposal of public lands. 


Bureau of Mines - Research and development of mineral and related 
resources. 


Bureau of Outdoor Recreation - Provides funds and planning assistance 
to states, counties or communities in developing outdoor recreation. 


Bureau of Reclamation - Development of water resources for irrigation 
use. In the basin, the Central Utah Project includes plans @ioreim-— 
portation of water and ultimate development of this project may 
greatly alleviate present water shortages. 


Bureau of Sport Fisheries and Wildlife - Management of migratory wa- 
terfowl and enforcement of laws pertaining to this resource. Wild- 
life services including predator control and assistance in propaga- 
tion and management of wildlife. 


Geological Survey - Mapping, mineral and geologic information services. 
Water resources information service. 


National Park Service - Preservation and administration of lands with- 
in National parks and monuments. 


U.S, Department of Transportation 


Bureau of Public Roads - Development of a national system of roads 
and highways. 


Ji OSL Nines Ly AGN NeleONsG Weise OsT HER A GoEN Gare 


All planning for development of the water and related resources 
should be coordinated and in most cases, jointly planned with the other 
agencies concerned. 


- 246 - 


The South-Central and South-Western Utah Planning Region organiza- 
tions, both covering parts of the Basin, should coordinate their activi- 
ties with others to effect more efficient planning. These organizations 
also could be instrumental in formulation of an information program. 


Specifically, an intensive information and educational program is 
needed so that everyone concerned will have a common understanding of 
the water and related land resource problems. Often the relationship 
of present water management practices and the regimen of the river is 
not adequately understood by water users. As a result, some conserva- 
tion practices have been applied in a piecemeal and local manner in- 
stead of a coordinated Basin-wide approach. 


A better understanding of the programs of land managing agencies 
is needed. People often resist some conservation programs not realiz- 
ing that reaping short-term benefits can impair or destroy resources far 
into the future. 


PaO State wl ates ee bok Ye O NeDeebeano Ll N° N-Ee ER iDes 


There is already an export of goods and services to residents out- 
side the Basin. With the implementation of a development program, these 
exports can be increased to supply residents of the more populous areas 
in the State. Also, residents of these areas are now heavy users of 
Basin recreation resources. This demand will increase considerably in 
years to come. 
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